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ABSTRACT 
This thesis is comprised of three distinct contributions, which are 
interrelated but can be read independently. 
The first of the three contributions considers the aid-growth nexus in 
Bhutan and is explored in chapter three of this thesis. The study employs an Auto 
Regressive Distributed Lag (ARDL) approach, and findings suggest that foreign 
aid, governance and parliamentary government are detrimental to economic 
growth. Policy and investment are found to be insignificant determinants. Only 
labour force and technology are found to foster economic growth in Bhutan. This 
indicates that Bhutan should focus primarily on human capital and technology 
improvement. 
The second contribution examines the determinants of four distinct 
measures of well-being: income poverty; multidimensional poverty; perceived 
poverty and happiness, using probit and ordered probit models. Findings suggest 
that whilst there is some commonality between the four measures, there are also 
some contradictions. The two primary points of consistency are that first, higher 
levels of income poverty, multidimensional poverty and perceived poverty are 
negatively associated with happiness, and second, each of the four measures are 
driven by common fundamentals, including having access to a savings account and 
literacy levels. However, the study also finds that there is little evidence to suggest 
that income poverty and multidimensional poverty are strongly related. The study 
finds that each of the four aspects of well-being is uniquely characterised, driven, 
in part, by different variables and the degree of influence each of the common 
fundamentals exert. These findings suggest that policymakers should be cautious 
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about focusing on the improvement of just one component of well-being as 
improving one aspect of human well-being will not necessarily advance other 
important measures of the quality of life. 
The third contribution is presented in chapter five. This contribution 
consists of a study that examines changes in inequality and its determinants 
through a Regression Based Inequality Decomposition Analysis of rural Bhutan. 
The study finds that inequality has widened in eastern and western regions, while 
inequality has narrowed in the central region of Bhutan. The changes in inequality 
are largely driven by unequal regional development. As such, the study finds that 
the single most important variable for narrowing inequality is that of higher 
secondary education. Therefore, rural Bhutan must focus on expanding access to 
education at the higher secondary level in order to provide greater proportionate 
distribution of income and to narrow rural inequality. 
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CHAPTER 1: INTRODUCTION 
1.1 Introduction 
Bhutan has a very small and open economy with unique characteristics. Its 
population is approximately 750 thousand (National Statistics Bureau [NSB], 
2015), and it is divided into 20 districts and 205 sub-districts. The majority of the 
population, roughly 60 percent according to the Gross National Happiness 
Commission ([GNHC], 2013, p.3), are dependent on agricultural farming for their 
livelihood. Although rural societies are largely similar in economic characteristics 
and living styles, the distribution of wealth is greatly uneven. Out of the total land 
area of approximately 38,394 square kilometres, 70.46 percent (NSB, 2015) of 
Bhutan is covered by forest. Only 2.93 percent (NSB, 2015) of the total land area is 
considered arable, with the remaining land areas either marshy or under snow 
cover. Bhutan also has one of the most rugged mountain terrains in the world. It 
has elevations ranging from 160 meters to more than 7000 meters above sea level 
(NSB, 2015).  
Bhutan is sandwiched between two of the world’s most populous countries, 
namely, India and China. Bhutan has no formal relation with China, yet India is its 
closest economic partner. It is heavily dependent on external funding, or Official 
Development Assistance (ODA), from bilateral and multilateral1 countries for its 
economic development. Bhutan is a primarily import-driven economy, with the 
majority of imports coming from India. Indeed, in 2014 roughly 89 percent of 
Bhutan’s imports came from India (Royal Monetary Authority [RMA], 2015). 
However, despite Bhutan’s dependencies, the country produces a great deal of 
                                                   
1 Bilateral aid is assistance given by single donor country directly to a single recipient country while 
multilateral aid is assistance provided by group of countries or an institution representing a group 
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hydroelectricity, much of which is exported to India. Hydropower makes up the 
backbone of the Bhutanese economy, and both the construction and operation of 
hydroelectricity plants significantly contribute to the growth of Gross Domestic 
Product (GDP). In 2014 for example, from a total electricity generation of 7.2 
billion units (NSB, 2015), approximately Nu.2 3.9 billion (NSB, 2015), which 
equated to around 20 percent of the total revenue, was contributed to the 
Bhutanese economy. 
Bhutan is also a high-end tourist destination, offering visitors the chance to 
experience a unique culture as well as to visit one of the last remaining biodiversity 
hotspots in the world. With 60 percent of its land area under protection, Bhutan is 
globally recognised for its exceptional array of flora and fauna and for the many 
opportunities for adventure and bird watching (www.tourism.gov.bt). Bhutan also 
offers unique experiences in spirituality and wellness, which stem from the 
Bhutanese culture. Tourism is governed by a government policy of “high value, low 
impact,” and, as such, all tourists are charged a minimum daily tariff of US$250. 
Such policies are designed to protect the pristine environment and to preserve the 
rich tradition and culture of the country. Tourism is one of the major sources of 
foreign exchange earnings. In 2014 for example, international tourism alone 
contributed approximately US$73.2 million (NSB, 2015) to the national economy, 
which equates to roughly 5 percent of total national revenue.  
Unlike neighbouring India and Bangladesh, Bhutan was never colonised. 
Rather, it has been ruled by successive benevolent kings, who have governed 
largely based on the needs of the citizens. Bhutan is perhaps most well-known for 
                                                   
2 Ngultrum (Nu) is the Bhutanese currency unit 
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the development, conceived of by the fourth king of Bhutan, of the Gross National 
Happiness (GNH) measure as an alternative to Gross Domestic Product (GDP). In 
addition to developing the GNH, the fourth king also abdicated his throne for the 
current fifth king at the age of 51, in order to introduce parliamentary democratic 
government in Bhutan in 2008. 
In 2014, the Global Peace Index ranked Bhutan as the 16th most peaceful 
country in the world (Institute for Economics and Peace, 2014). Bhutan has always 
been a peace-loving nation. However, there have been some instances of internal 
strife, particularly during 1991, with the rise of anti-nationals, and in 2003 with 
the eviction of Indian militants.  
In brief, the road to modernization and economic development in Bhutan 
has been a recent phenomenon. Due to its location and size, there are numerous 
economic challenges. As a landlocked country with a great deal of rugged terrain, 
the manufacturing base is small, which means that Bhutan is largely dependent on 
imports. As export revenue is limited to that gathered through the export of 
electricity and limited other goods, Bhutan mostly depends on external grants and 
aid for its economic development. Poverty is a major concern, as one in every eight 
Bhutanese lives under absolute poverty. Relative poverty, as explained by income 
inequality, is also high, primarily due to unequal regional development within the 
country. However, in whatever economic state Bhutan may be, it continues to 
pursue Gross National Happiness as its ultimate goal. 
Therefore, in order to understand the Bhutanese economy, I have 
conducted three separate, yet interconnected, studies through which to examine 
the details of economic growth, poverty and happiness, and inequality. The first 
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study considers the aid-growth nexus in Bhutan. The second examines the 
determinants of various measures of well-being, such as income poverty, 
multidimensional poverty, perceived poverty and happiness. And, in the third, the 
changes and determinants of rural inequality are examined. By highlighting 
determinants and relationships among various variables, this thesis intends to 
provide evidence-based policy recommendations for the government. A better 
understanding of the factors that influence economic growth, poverty and 
happiness, and inequality is important because they impact every household. 
Economic growth is desired in order to improve the living standard of individuals 
by reducing poverty. However, economic growth also has associated effects on 
inequality. By lowering poverty, poor household incomes are expected to converge 
with those of richer households. 
1.2 Research Problems 
The specific research problems with regards to the aid-growth nexus are: 
1. With consistent economic growth over recent years, Bhutan is steadily 
transforming from a Least Developed Country (LDC) into a developing economy. 
While this is seemingly positive, the development has made some bilateral donor 
countries withdraw their assistance to Bhutan. Such withdrawal has caused great 
governmental concern based on the assumption that foreign aid supports 
economic growth. Therefore, the intention of this study is to establish a sense of 
the relationship between foreign aid and economic growth in order to suggest 
policy alternatives.  
2. Bhutan transitioned to a parliamentary governmental system in 2008. It is 
important to test the impact of such governance on economic growth as, for the 
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first time in Bhutan’s history, development decisions were made outside of the 
purview of ruling monarchs.   
For the study on poverty and happiness, the research problems are: 
1. Despite a strong governmental focus on well-being, poverty remains a 
major problem in Bhutan. Although a national survey in 2012 positioned poverty 
at 12 percent, further research has it that one in every eight Bhutanese lives below 
the poverty line (NSB, 2012a). This indicates that policies framed into curving 
poverty are not appropriately researched. Therefore, the purpose of this study is to 
find those determinants which can help alleviate poverty. The definition of poverty 
as well as its broader concept of wellbeing used in the thesis is provided under 
chapter 2, section 2.6. 
2. The importance of happiness was first formally written into the legal code 
of Bhutan in 1729 (Ura, Alkire, Zangmo, & Wangdi, 2012). More recently, in 1972 
the King of Bhutan declared that the pursuit of Gross National Happiness (GNH) 
was more important than Gross National Product (GNP) (Ura et al., 2012). 
Happiness, formally enshrined in Article Nine of the Constitution, remains a 
major priority in Bhutan. This study intends to establish the relationship between 
happiness and poverty in order to provide policy recommendations. 
In relation to the study on rural inequality, the research problems are: 
1. Bhutan has seen tremendous economic growth over recent decades. In 
particular, rural areas have seen huge improvements in living standards. However, 
inequality in these rural areas has also widened. Therefore, the purpose of this 
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study is to measure the changes in rural inequality by region, so as to better 
understand the nature of economic development in Bhutan. 
2. Bhutan is a primarily agrarian society. It has been observed that income 
from nonfarm activities contribute approximately 67 percent to income inequality, 
compared with only 17 percent from farm-based activities in rural Bhutan (Rahut, 
Jena, Ali, Behera & Chhetri, 2015). Those households that are unable to engage in 
nonfarm activities are therefore further left behind, which in turn widens 
inequality. Thus, the objective here is to find those important determinants that 
can help narrow inequality.  
1.3 Research Questions 
The first objective of the thesis is to explore the aid-growth nexus. 
Specifically, the following questions are addressed: 
1. How does foreign aid contribute to economic growth in Bhutan? 
2. How did the transition from complete monarchy to parliamentary 
government impact economic growth in Bhutan? 
The second objective of the thesis is to study the different attributes of well-
being, including income poverty, multidimensional poverty, perceived poverty and 
happiness in Bhutan. Specifically, the following questions are addressed: 
1. What are the significant determinants of the different measures of well-
being? 
2. Are determinants of the different measures of well-being common? 
3. How do the different measures of well-being relate? 
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The third objective of the thesis is to articulate the determinants of 
inequality in rural Bhutan. In particular, the aim is to answer the following 
research questions: 
1. What is the status of inequality in rural Bhutan in 2012 compared to 2007? 
2. What are the micro-level determinants of inequality in rural Bhutan? 
1.4 Research Methodology 
1. The regression technique adopted in chapter three, concerning the aid-
growth nexus, follows Pesaran and Shin’s (1995) Auto Regressive Distributed Lag 
(ARDL) model to co-integration. The ARDL model is the preferred approach due 
to its flexibility in using different ordered variables, i.e. I(1) or I(0) (Pesaran and 
Shin, 1995). Moreover, Pesaran and Shin (1995) show that the ARDL model 
addresses the problem of endogeneity and residual serial correlation. Since the 
estimates are also found to be efficient and reliable in small samples (Banerjee et 
al., 1993; Haug, 2002), the ARDL model is the best fit for the study due to the 
small number of samples considered.  
2. The study on poverty and happiness in chapter four uses the probit and 
ordered probit estimation technique. As income poverty and multidimensional 
poverty are dichotomous variables, the probit model is estimated, and as perceived 
poverty and happiness are ordered variables, the ordered probit model is 
estimated. The ordinary least squares (OLS) method is not an option because 
estimates from OLS are not reliable, as the response variables are not continuous. 
Probit and ordered probit models are found to produce consistent estimates using 
the Maximum Likelihood function (Greene, 2012). Bivariate probit and bivariate 
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ordered probit models are also estimated to test the likely problem of endogeneity 
in the models. 
3. Inequality, as considered in the study concerning rural inequality in chapter 
five, is measured using the Gini index, the Theil index and the Atkinson index. As 
the essence of inequality lies at individual or household level, Regression Based 
Inequality Decomposition (RBID) is used to ascertain the micro-level 
determinants. RBID allows for quantifying the impact of determinants of 
inequality at household or individual levels (Manna & Regoli, 2012). RBID 
outweighs other standard decomposition techniques on two accounts. Firstly, it 
allows for the use of continuous variables (Morduch & Sicular, 2002). Secondly, it 
accommodates micro-level determinants in one model, which would otherwise 
require separate modelling if performed by standard decomposition (Cowell & 
Fioro, 2009). In addition, the methodology proposed by Fields (2003) accounts 
for inequality at various levels and differences in inequality between two time 
periods. 
1.5 Research Significance 
 The primary significance of this research lies in the policy 
recommendations it offers to different stakeholders in Bhutan. In particular, the 
chapter on foreign aid and economic growth is intended to help the government to 
understand the effectiveness of foreign aid in Bhutan. Findings from this study 
will be instrumental in advising the government on the effectiveness of foreign aid. 
In addition, this study will provide details concerning the impact on economic 
growth of transitioning to a new form of government, something that has been 
absent from previous studies. Findings on the relationship between democratic 
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government and economic growth can educate Bhutanese in understanding its 
implications.  
Chapter four, concerning the relationship between poverty and happiness, 
contributes significant findings that identify some of the critical trade-offs in 
poverty-reducing macroeconomic policies. In addition, it also points to the factors 
that determine happiness. Several empirical studies have been conducted in an 
attempt to establish what actually determines human well-being, but very little 
research has considered if the determinants vary between different measures. This 
research is therefore innovative, in that it is concerned with exploring the 
relationship between various measures of poverty and happiness in Bhutan.  
The fifth chapter, concerning income inequality, is significant in that, unlike 
other studies, which have tended to overlook rural inequalities, it focuses on 
inequality in rural areas. In those studies which have considered inequality in 
rural areas, only a few provinces or a few villages have been sampled. This study, 
by contrast, uses two national survey data sets and measures total change in 
income inequality throughout all rural areas. Following an examination of changes 
in inequality, this study goes on to explore the micro determinants of inequality in 
rural Bhutan. 
Beyond policy suggestions, this study contributes to an important body of 
literature concerning the details of happiness indicators in Bhutan. Further, this 
study is likely to serve as the benchmark for future researchers in Bhutan. The 
current study is not without its limitations, largely due to the lack of available time 
series data. However, when such time comes where a greater data set is available, 
future researchers are urged to carry this research forward. 
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1.6 Structure of the Thesis 
Following this introductory chapter, the thesis is structured into five further 
chapters. Chapter two provides background on Bhutan, in terms of both cultural, 
political and economic history. Chapter three examines the relationship between 
foreign aid and economic growth. Poverty and Happiness is discussed in chapter 
four. Chapter five considers the investigation of micro-level determinants of 
inequality. The summary of different objectives of the study, the key findings and 
recommendation are provided in the concluding chapter.  
Every chapter is broken into separate sub-sections. In general, the first sub-
section provides a brief introduction to the chapter, the second provides a 
standard literature review, the third outlines and explains the different data 
sources and methodology utilised, the fourth section describes the empirical 
results and, finally, the fifth section concludes with policy recommendations. 
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Table 1.1. Bhutan at a Glance 
General    
Area   38,394 𝑘𝑚! 
Districts   20 
Currency    Ngultrum 
National Language   Dzongkha 
Demography (In numbers) 2013 2014 2015 
Male  381,582 387,520 393,324 
Female  351,421 357,633 363,718 
Total  733,003 745,153 757,042 
Health (In numbers) 2012 2013 2014 
Hospitals 31 32 31 
Basic health Units 192 205 206 
Doctors per 10,000 persons 3 2.8 3.3 
Education (In numbers)    
Schools 553 554 551 
Enrolment 176,997 172,741 173,594 
Teachers 7,932 8,542 8,572 
Labour & Employment (In %)    
Unemployment rate 2.1 2.9 2.6 
Rural 1.5 1.5 1.2 
Urban 3.5 6.3 6.7 
Transport & Communication    
All road (km) 9,491.5 10,578.2 10,712.9 
Energy    
Electricity Generation (Million 
Units) 
6,823.7 7,550.04 7,164.16 
Sales of Energy (Million Nu) 3,096.9 3,3346.60 3,959.81 
Tourism    
No. of Tourist arrivals 78,591 116,244 134,254 
Revenue (Mill. US$) 62.8 63.5 73.2 
Industries Type (In numbers)    
Production & Manufacturing  2,240 2,485 2,823 
Services  22,365 24,322 26,465 
Contracts 19,423 22,331 27,048 
Balance of Payments (In Million Nu) 
Exports 30,997.4 29,931.5 32,879.9 
Imports 50,878.1 31,754.8 55,306.9 
Balance of Trade -19880.6 -1823.3 -22,426.9 
National Accounts    
GDP growth (%) 5.1 2.1 5.5 
Public Finance (In Million Nu)    
Tax Revenue 14,676.9 15,403.1 16,182.8 
Non-Tax Revenue 5,677.5 5,698.6 7,061.8 
Grants 12,501.5 9,562.6 10,042.4 
Total Expenditure 34,842 36,527.8 34,609.9 
Inflation (In %)    
Annual average inflation 9.5 8.8 8.3 
Source: NSB, 2015. 
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Table 1.2. Chronology of major events in Bhutan 
Years Major Events 
1500-2000 
BC 
Evidence of early inhabitants in Bhutan. 
7th century 
AD 
Introduction of Buddhism in Bhutan. 
1616 AD Zhabdrung Ngawang Namgyal introduced dual system of 
governance where two persons were appointed leaders. One as 
spiritual head and the other as the temporal head. Spiritual heads 
were known as Je Khenpo and temporal heads were known as 
Desi. 
1729 AD The importance of happiness was formally written into legal code, 
which stated that “if the Government cannot create happiness for 
its people, there is no purpose for Government to exist.” 
1907 AD Ugyen Wangchuck was enthroned as first hereditary King of 
Bhutan. He ended centuries-old internal wars and brought 
stability and peace to the country for the first time. 
19th century 
AD 
Lhotshampas immigrated to Bhutan from Nepal attracted by 
employment opportunities. 
1949 AD Treaty of friendship and cooperation signed between Bhutan and 
India. 
1950 AD Serfdom (slavery) was abolished by Third King of Bhutan. 
1953 AD Third King initiated the first move towards democratic 
government by instituting the National Assembly. All districts and 
sub-districts were represented by their elected members, who 
enacted laws and discussed issues of national importance. 
1961 AD First Five Year Plan development activities started. Prior to 1961, 
development activities in Bhutan were ad-hoc and arbitrary. 
1972 AD Fourth King declared the pursuit of Gross National Happiness 
(GNH) was more important than Gross National Product (GNP). 
1974 AD Commercial tourism was introduced. 
1981 AD Fourth King instituted the District Development Assembly. This 
enabled the districts to discuss their development issues first at 
the district level and only then up to the National Assembly. 
1982 AD The Royal Monetary Authority (RMA), which is the central bank 
of Bhutan, was established. 
1991 AD Fourth King instituted county or sub-district Development 
Assembly. This further helped people to discuss issues at local 
level.  
1991 AD Uprising of anti-nationals in southern Bhutan. 
2001 AD Fourth King commanded to draft constitution of Bhutan in order 
to establish a full democratic government.  
2003 AD Military operation to flush out illegal insurgents settled in Bhutan 
who were fighting against India for independent separate state.   
2007 AD Updated the treaty of friendship and cooperation between Bhutan 
and India. 
2008 AD Constitution was launched and Bhutan held its first ever 
parliamentary democratic election.  
2013 AD Bhutan voted for second democratically elected government.  
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CHAPTER 2: COUNTRY BACKGROUND 
2.1 Introduction  
The country now known as Bhutan has been known by many different 
names during its history. Perhaps the most well-known of all previous names is 
the 17th century name of Druk Yul, meaning ‘land of the Drukpas.’ Drukpas are 
those people who belong to the Drukpa sect of Buddhism (www.tourism.gov.bt). 
While initially Bonism was the first predominant religion in Bhutan, Buddhism 
was introduced in the 7th century by a Tibetan King and was later further 
encouraged by the arrival of Guru Rimpoche, a Buddhist master widely considered 
to be the second Buddha. Following the arrival of Guru Rimpoche, Buddhism has 
prevailed as the primary religion of Bhutan. A detailed chronology of major events 
that have taken place in Bhutan is outlined in Table 1.2. 
2.2 Geography 
Bhutan is located in the Eastern Himalayas, a small landlocked country 
situated between Tibetan China and India. As evident in Figure 1, Bhutan shares a 
470-kilometre-long border with China’s Xizang Autonomous Region in the north 
and northwest, 605 kilometres with the Indian state of Sikkim in the west, West 
Bengal in the southwest, Assam in the south and southeast, and Arunachal 
Pradesh in the east (NSB, 2015). The dimensions of Bhutan stretch to a maximum 
east-west distance of 300 kilometres and a maximum north-south distance of 170 
kilometres (NSB, 2015). The majority of Bhutan’s 38,394 square kilometres of 
land area is covered with forest (NSB, 2015).  
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The country is divided into three different climatic zones:  alpine, temperate 
and subtropical. The climate is humid and subtropical in the southern plains and 
foothills, temperate in the inner Himalayan valleys of the central regions and cold 
and alpine in the north, with snow year-round on the main Himalayan range. In 
the north, the snow-capped Himalayan Range reaches heights of over 7,500 
meters above sea level and extends along the Bhutan-China border. The Black 
Mountain range in central Bhutan forms a watershed, separating water flows into 
different rivers. Peaks in the Black Mountain range also pave fast flowing rivers 
and spectacular gorges in the lower mountains and valleys. The southern foothills 
are covered with dense deciduous forest that descends into the subtropical plain. 
Figure 2.1. Map of Bhutan 
 
Source: http://windhorsetours.com/bhutan/bhutan-map/. Accessed on July 2 
2016. 
The nature of Bhutan’s location and size poses a number of economic 
challenges, not least of all the fact that the country relies heavily on the import of 
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goods and services from its neighbouring countries. Both revenue sources and the 
manufacturing of goods in Bhutan is very limited, meaning that Bhutan relies 
primarily on external assistance to fund its development activities. 
2.3 People and Society 
Bhutan has a population of approximately 750 thousand (NSB, 2015), as 
shown in Table 1.1. The population can be broadly categorized into three main 
ethnic groups: Tshanglas, Ngalops and Lhotshampas. Tshanglas, also known as 
Sharchops, are the original inhabitants of eastern Bhutan and speak Tshangla, also 
called Sharchokpa. Ngalops, of Tibetan origin, settled primarily in the six regions 
of western Bhutan. Lhotshampas, believed to have immigrated from Nepal during 
the 19th century, attracted by employment opportunities, mostly settled in the 
southern foothills of the country. Ngalops speak Ngalopkha, a refined version of 
Dzongkha, the national language of Bhutan, and Lhotshampas speak 
Lhotshamkha (Nepali) and mostly practice Hinduism. There are a number of other 
minority groups such as Bumthaps, Khengpas, Kurtoeps, Brokpas, Bramis, Doyas 
and Monpas.  
During the history of Bhutan, every region was governed by feudal lords, 
each of whom had hundreds or thousands of serfs at work under them. This 
situation continued, even following unity of the Kingdom in 1907, until serfdom 
was abolished in the early 1950s by the Third King of Bhutan through a royal 
decree (www.tourism.gov.bt). Bhutanese society is largely governed by the 
traditional code of etiquette known as Driglam Namzha, which teaches a social 
code of conduct. Bhutanese are known as very sociable, generous and hospitable 
people, who take every opportunity to gather with friends and family. While the 
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majority of Bhutanese are ardent Buddhist, the constitution of Bhutan guarantees 
freedom of religion, which means that Christianity, Hinduism and Islam are also 
practiced. 
Despite being a small country, there is a great degree of disparity in the 
development of each different regional area. While this is largely due to the 
diversity in ethnic groups, there are development discrepancies even within the 
same ethnic groups, primarily due to the resources available in different areas. The 
western regions tend to be well developed, while other regions are less so, and 
urban areas tend to be far more developed than rural ones. Despite these 
disparities, however, the country as a whole shares a common dream to live in 
peace and harmony.  
2.4 Government  
For the majority of Bhutan’s history, the country did not have any formal 
structure of governance, as each separate region was governed by their own 
separate rulers. The move towards organized governance only began in 1616, 
during the reign of Zhabdrung Ngawang Namgyal, who introduced a dual system 
of governance, whereby two persons were appointed leaders of the country. Under 
this system, one person was appointed as the spiritual head of the country and was 
conferred the title ‘Je Khenpo,’ and another was appointed as head of the temporal 
aspects and given the title ‘Desi.’ Despite successive Desi’s, Bhutan was 
unsuccessful in unifying the rulers of all the separate regions. Significant change to 
the governmental system was only enacted following the enthronement of Ugyen 
Wangchuck as the first hereditary King of Bhutan in 1907. During his reign, Ugyen 
Wangchuck put an end to centuries of internal strife between different rulers 
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across the regions and brought stability to the country for the first time. Since 
then, successive monarchs of the Wangchuck dynasty have ruled the country. In 
addition to royal leadership, Je Khenpos continue to serve as spiritual leaders of 
the country.  
Moves towards democratic government began in 1953, when the Third King 
instituted the National Assembly, where regional representatives, elected by the 
people of each district, could discuss issues of national importance and bring laws 
into being. In 1981, the District Development Assembly was inaugurated and, in 
1991, the Fourth King instituted the County Development Assembly, which proved 
to be a significant turn towards decentralization. In 2001, the process of drafting a 
constitution began, also at the command of the Fourth King. In 2008, the 
constitution was launched and the first national parliamentary democratic 
elections were held, bringing into power the government of Druk Phuensum 
Tshogpa (DPT). Currently, the country is governed by the second democratic 
government, elected in July 2013. 
The ultimate objective of governance in Bhutan, regardless of its processes, 
has long been to provide better support to its citizens. The well-being of all 
Bhutanese citizens has been the objective of every king who ruled the country. The 
move towards democracy has been developed in line with this fundamental ideal, 
namely, to give Bhutanese people freedom of expression, in order to make their 
needs heard, and to provide them with an improved standard of living. The 
objectives of all governmental systems has been, and continues to be, those of 
maximizing well-being for the people of Bhutan. 
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2.5 Democracy and Political change 
Prior to 2008 Bhutan operated under monarchy rule. In 2008 this changed 
to a democracy. Importantly, the democratically elected government had to 
shoulder the responsibility of implementing the Tenth Five Year Plan (2008-
2013), which had a central theme as poverty reduction in Bhutan. This was the 
first time that development activities were carried out outside the purview of the 
monarchs. This had development implications because under a monarch, district 
head that served as the representative of his majesty administered the 
development activities. With democracy, the onus of district development fell into 
politicians and people were able to demand more openly for development.  
The second major policy change has been the launching of the Economic 
Development Policy (EDP), 2010. The EDP was introduced to unlock productive 
capacity of the economy and provide a program for future economic development. 
In order to create enabling environment for the EDP, several new laws and policies 
were introduced. Most importantly, the Foreign Direct Investment (FDI) policy 
2002 was revised into new FDI policy, 2010. The new FDI policy approved 18 
projects as compared to 19 projects over the period of nine years based on FDI 
policy 2002.  
The third major change occurring in 2010 was enactment of the Royal 
Monetary Authority (RMA) act. This resulted in Bhutan appointing its first Central 
Bank Governor in 2010. Importantly, the RMA Act 2010 heightened the autonomy 
and gave powers in independent decision-making. The RMA was assigned the 
primary objective to formulate and implement monetary policy in order to 
maintain price stability in the country. The RMA also had to ensure the stability 
and integrity of the financial system besides its regular function of issuing 
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currency; acting as the bankers bank as well as financial agent to the government 
and managing international reserves. By increasing autonomy and becoming more 
independent, RMA was expected to bring financial stability in the country. 
Advising the banks in making credit available to needy citizens with a view to 
closing the gap between rich and poor was also an expectation of the central bank.  
Some other important policy changes made were mainly focused on good 
governance. Good governance is a system that provides people with direct access 
to the nation’s policy makers, and where people’s elected representatives debate 
and take decisions on matters of national importance, with an agenda that is based 
upon the concerns and aspirations of local communities (Planning Commission 
Bhutan, 1999). Good Governance is now considered a pillar for happiness because 
it determines the conditions in which Bhutanese thrive.  
In addition the Royal Civil Service Commission (RCSC) was reconstituted in 
2009 as per the constitution. This has helped regulate and improve the civil 
service. It was subsequently revised in 2010 and 2012. Since civil servants are the 
lifeline between politicians and general public, by reforming the civil service rules, 
it was expected that civil servants provide better services and improve the lives of 
its citizens.  
Further, in order to control corruption, the Anti Corruption 2011 Act was 
introduced (improving on the 2006 Act) providing more powers to relevant 
authorities to monitor government and business alike. The new Anti Corruption 
Act adopted “Zero Tolerance towards Corruption” policy. Other rules and 
regulations were also framed to curb corruption including Gift Rules (2009); 
Debarment Rules (2008) and Asset Declaration Rules (2012). These rules were 
seen as a means of providing fairness across all economic agents. 
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2.6 Economy 
Bhutan is a predominantly agrarian society, with the majority of the 
population uneducated and residing in rural areas. Rural Bhutanese farmers are 
semi-subsistent, growing most of their own consumables and supplementing their 
household income through the sale of animal products and vegetables. Despite a 
large degree of homogeneity in Bhutanese living conditions, wealth is unevenly 
spread, largely due to unequal development activities. The first Five Year Plan for 
economic development was penned in 1961, since which time Bhutan has seen 
tremendous economic growth. With an outlay of Nu. 62 million, more than 900 
Kilometers of roads were constructed, which opened up Bhutan to India. A formal 
postal system was introduced with 36 post offices during the first five-year plan. A 
public health department was instituted, under which 31 hospitals and 40 new 
dispensaries were established. A 400-kilowatt of hydroelectric power project was 
also constructed to serve the capital city Thimphu (Gross National Happiness 
Commission [GNHC], 2011) 
Over the past 10 years, for example, Bhutan experienced an average 
economic growth rate of eight percent (NSB, 2015). Brief key economic indicators 
are provided in Table 2.1, which also illustrates the growth in GDP from Nu. 
45,432 million in 2010 to Nu. 55,478 million in 2014. Despite such growth, 
however, the population remains largely self-sufficient and, despite the fact that 
almost all rural areas are connected with public services such as schools, running 
water, basic health care, roads and electricity, approximately one in every eight 
Bhutanese still live under the poverty line (NSB, 2012a).  
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Table 2.1. Key Economic Indicators 
Indicators 2010 2011 2012 2013 2014 
GDP (Nu. In Million)  45,432 49,017 51,503 52,606 55,478 
GNI (Nu. Million) 68,474 79,634 89,859 98,586 111,307 
GDP Per Capita in Nu. 104,162 119,986 135,351 144,354 159,394 
GDP Per Capita in US$. 2,278 2,571 2,533 2,464 2,612 
Exchange rate (1 US$ : Nu) 45.73 46.67 53.44 58.59 61.03 
Source: National Statistics Bureau, 2015.  
Note: The figures provided are in real values 
Hydroelectricity 
The Bhutanese economy is primarily dependent on the export of 
hydropower to India. Bhutan has enormous potential to produce hydroelectricity 
due to the abundance of fast flowing, glacier-fed rivers. The largest hydropower 
corporations include the Chukha Hydro Power Corporation, the Tala Hydro Power 
Corporation, the Baso Chu Hydro Power Corporation and the Kurichu Hydro 
Power Corporation. While these power companies produce approximately 1,500 
megawatts of hydroelectricity, Bhutan has the potential to generate a further 
30,000 megawatts of electricity. While this potential is attractive, the development 
of new hydro plants is approached with caution due to the pristine environment in 
which these opportunities lie.  
Tourism 
 Commercial tourism began in Bhutan in 1974. Prior to this date, it was 
largely only state representatives who visited the country as Bhutan was relatively 
unknown internationally. Since 1974, however, tourism has grown to become a 
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significant contributor to the economy, providing employment opportunities and 
generating revenue for the government. The Bhutanese government has attempted 
to create a sustainable tourism industry, which is not only financially viable but 
also limits negative cultural and environmental impacts. As such, Bhutan has a 
policy of ‘High Value, Low Impact’ tourism, which ensures that only visitors who 
have respect for the cultural values and traditions and for the natural environment 
can enter the country.  
Trade 
The landscape in Bhutan is dominated by rugged mountainous terrain. 
Therefore, the establishment of a manufacturing base has been very limited. For 
this reason, Bhutan is highly dependent on imports, most of which (approximately 
89 percent [RMA, 2015]) come from India.  
Table 2.2. Bhutan’s top five countries of Imports and Exports, 2014 
Imports Exports 
Country 
Value 
(Nu. In Million) Country 
Value 
(Nu. In Million) 
India 47,528.60 India 21,167.81 
Japan 1,388.24 Bangladesh 1,661.89 
China 948.90 Germany 597.10 
Singapore 719.61 Italy 477.66 
Thailand 719.50 Hong Kong 252.91 
Source: National Statistics Bureau, 2015 
As provided in Table 2.2, it can be seen that in 2014, Bhutan imported good 
and services worth more than Nu. 47 million from India while exported only about 
half the amount of imports. Despite countries such as Japan, China, Singapore, 
and Thailand being top five trading partners with Bhutan, their combined trade 
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amount is not even quarter of what is traded with India. Trade between India and 
Bhutan is based on three important factors: first, there is a cordial relationship 
between the two countries, bound by the Treaty of Friendship and Cooperation, 
which was first signed in 1949 and later updated in February 2007 (Ministry of 
External Affairs, 2012). Second, under the current exchange and free trade 
agreement, the Bhutanese currency is on par with the Indian Rupee. Third, the 
Indian Rupee is a de-facto legal tender and freely circulates within Bhutan. The 
porous border between the two countries further enhances trade. 
Table 2.3. Balance of Trade, 2010 – 2014 (in Million Nu.) 
Trade 2010 2011 2012 2013 2014 
Exports 29,324.39 31,485.95 28,600.13 31,852.98 24,951.36 
      India 26,000.89 26,377.97 26,627.35 28,979.16 21,167.81 
      Third Countries 3,323.50 5,107.98 1,972.78 2,873.82 3,783.55 
Imports 39,084.09 48,697.64 53,089.62 53,272.99 56,565.52 
     India 29,338.00 35,201.07 41,834.29 43,889.37 47,528.60 
     Third Countries 9,746.09 13,496.57 11,255.33 9,383.62 9,036.92 
Balance of Trade (9,759.70) (17,211.69) (24,673.48) (21,420.01) (31,614.16) 
     India (3,337.11) (8,823.10) (15,210.94) (14,910.21) (26,360.79) 
     Third countries (6,422.59) (8,388.59) (9,462.54)  (6,509.80)  (5,253.37)  
Note: Figures within bracket indicate deficit (-). Third countries imply countries 
other than India. Source: National Statistics Bureau, 2015 
Table 2.3 provides balance of trade statistics for 5 years and it shows that 
trade balance has always been negative indicating Bhutan is importing more than 
its exports. Trade balance particularly increased in 2014 to Nu. 31,614.16 million 
mainly due to decrease in hydropower exports owing to a combination of lower 
production from delayed monsoons and increased domestic consumption. On the 
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other hand, fuel imports increased accounting for 10.3 percent of total imports 
(RMA, 2015) during the same year.  
Inflation 
Inflation in Bhutan generally follows inflation in India, as indicated in 
figure 2.2. These trends are expected to continue, based on the continued reliance 
of Bhutan on India for the importation of goods and services. The similar inflation 
rates indicated in figure 2.2 suggest that Bhutan experiences imported inflation.  
The Royal Monetary Authority (RMA), established in 1982, is the central 
Bank of Bhutan. Its basic function is to maintain price stability by formulating and 
implementing necessary monetary policy (RMA, 2015). Whenever the rate of 
inflation is anticipated to rise, the RMA intervenes to monitor this change. 
Figure 2.2. Inflation movement in Bhutan and India, 1980-2014 
 
Source: NSB, 2015 
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Labour and Employment 
 The majority of the Bhutanese population is self-employed, primarily 
engaged in working their own land. There are also a small number of home-based 
cottage industries. The percentage of persons working in paid employment is 
considerably less. In 2013, approximately 55 percent of Bhutanese were employed 
in the agriculture sector. During the same year, the unemployment3 rate was 
recorded at 2.9 percent (as shown in Table 1.1), which is relatively low in 
comparison to international standards (Ministry of Labour and Human Resources 
[MoLHR], 2014). However, in recent years, unemployment has risen, largely due 
to new challenges posed by excessive youth unemployment, mostly determined by 
urban unemployment. According to the 2014 Labour Force Survey, youth 
unemployment is at 9.4 percent, with 24 percent accounting for urban youth 
unemployment. 
Official Development Assistance (ODA) 
Official Development Assistance, the closest proxy for foreign aid, is a 
critical source of income for the provision of economic development in Bhutan. To 
date, India has been the primary donor to Bhutan. However, consistent records on 
assistance provided by India to Bhutan are not available. Available data does 
indicate that other providers of bilateral aid to Bhutan include Japan, Australia, 
Denmark, Austria, Canada, the European Union, Switzerland, Germany, Korea, 
Netherlands and Norway.  
                                                   
3 Unemployment is defined as the number of unemployed people as percentage of labour force. 
The labour force includes the people who are either employed or unemployed, i.e. who don’t have a 
job but are actively looking for one. The labour force does not include people who are not looking 
for work, children and the retired (MoLHR, 2014). 
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Their percentage contribution is reflected in Figure 2.3. It can be observed 
that Japan donates the highest amount at almost 30 percent of the total 
contribution which is followed by Australia at almost 21 percent. The next major 
donors are Norway and Switzerland contributing around 10 and 11 percent each 
respectively. Rest of the countries donate less than 10 percent but are significant 
enough when converted in terms of absolute figure 
Figure. 2.3. Net Bilateral Aid from DAC donors in percent in 2014. 
 
Source: World Bank 
International organizations, such as the United Nations (UN), also remain 
crucial for Bhutan’s development. In particular, the United Nations Children’s 
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whilst its contributions have dropped significantly in recent years, it remains the 
highest contributor. 
Well-being 
For the purposes of this thesis, the primary measures of well-being 
considered are: income poverty, multidimensional poverty, perceived poverty and 
subjective happiness. 
Income Poverty 
According to European Commission’s Joint Report on Social Inclusion 
2004, income poverty is defined as: 
“People are said to be living in poverty if their income and resources are so 
inadequate as to preclude them from having a standard of living considered 
acceptable in the society in which they live. Because of their poverty they may 
experience multiple disadvantage through unemployment, low income, poor 
housing, inadequate health care and barriers to lifelong learning, culture, sport 
and recreation. They are often excluded and marginalised from participating in 
activities (economic, social and cultural) that are the norm for other people and 
their access to fundamental rights may be restricted.” (as in Seymour, 2009. p15). 
Bhutan has made remarkable achievements in reducing extreme poverty. 
As indicated in Table 2.4, in the years between 2007 and 2012, income poverty 
was reduced by half. The most significant change occurred in rural areas, while in 
urban areas, poverty remained almost the same. 
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Table 2.4. Income Poverty as Percentage of the Population  
(2007 & 2012) 
 
2007 2012 
National 23.2 12 
Urban 1.7 1.8 
Rural 30.9 16.7 
    Source: NSB, 2012a 
While these statistics are broadly positive, some sections of the population 
remain vulnerable to regression if adequate monitoring is not established. 
According to the 2014 Bhutan Poverty Assessment Report, for every two families 
that came out of poverty, one fell back into poverty (NSB, 2014c).  
Multidimensional Poverty 
Multidimensional poverty is conceived as a group of irreducible 
deprivations that cannot be adequately expressed as income insufficiency. It 
combines basic constituents of well-being in a composite measure, such as the 
Human poverty index (http://www.greenfacts.org) 
In 2012, multidimensional poverty stood at 12.7 percent, almost on par 
with rates of income poverty. Similar observations are made in both rural and 
urban areas. In urban, multidimensional poverty is 1.3 percent while in rural the 
rate is 16.1 percent. Despite very similar rates in poverty, their non-convergence is 
quite noteworthy, which indicates that those who are multidimensionally poor are 
not necessarily income poor. Table 2.5 provides an illustration of the comparison 
between multidimensional poverty and income poverty in 2012. 
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Table 2.5. Income and Multidimensional Poverty 
Income 
Poverty 
Multidimensional Poverty 
Poor Non-Poor Total 
Poor 3.2 8.9 12 
Non-Poor 9.5 78.5 88 
Total 12.7 87.3 100 
Source: NSB, 2014d 
Subjective Happiness 
Subjective happiness or well-being is defined as “ a person’s cognitive and 
affective evaluations of his or her life. These evaluations include emotional 
reactions to events as well as cognitive judgements of satisfaction and fulfilment” 
(Diener, Oishi & Lucas, 2009). 
According to self-rated happiness data, people in Bhutan indicate that 
overall they are either very happy or moderately happy. Less than 3 percent 
indicate that they are unhappy, moderately unhappy and very unhappy (NSB, 
2012b). However, those moderately happy are more likely to reside in urban areas, 
and unhappiness was indicated to be more likely in those who reside in rural 
areas. Indeed, unhappiness was recorded at 4.3 percent in rural areas, compared 
with 1.7 percent in urban areas (NSB, 2012b).  
Perceived Poverty 
Perceived poverty or subjective poverty according to OpenStax College, 
(2012) is “a state of poverty composed of many dimensions, subjectively present 
when one’s actual income does not meet one’s expectations”. 
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According to the data, it seems that poorer households are less happy than 
non-poor households. Approximately 13 percent of very poor households rated 
themselves as very unhappy and only 43 percent of very poor households rated 
themselves either moderately happy or very happy (NSB, 2012b). In contrast, 94 
percent non-poor households are found to be happy, which is more than double 
the proportion of those in poor households (NSB, 2012b). 
Inequality 
Inequality is defined as “a measure that highlights the gap between 
different individuals’ or households’ disposable income in a particular year and in 
a particular country” (OECD, 2017). 
Gini inequality index for 2007 and 2012 is presented in Table 2.6. 
Table 2.6. Gini Inequality Index for 2007 and 2012 
 2007 2012 
Urban 0.317 0.35 
Rural 0.315 0.34 
Bhutan 0.35 0.36 
 Source: NSB, 2007 & 2012. 
As evident in table 2.6, inequality in Bhutan has widened, with inequality in 
both rural and urban areas increasing by the same margin. Considering 
consumption quintiles, a person belonging to the richest 20 percent of the national 
population is found to consume, on average, 6.7 times more than the poorest 20 
percent of the population in both 2007 and 2012 (NSB, 2012b). However, 
distribution of real per capita consumption shows significant differences between 
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the two years. In 2007, the lowest quintile had a share of 9.6 percent as compared 
to 38.5 percent of the richest quintile. In 2012, the gap widened further, with the 
poorest quintile having a share of 7.1 percent as compared to 43.7 percent for the 
richest quintile (NSB, 2012b). This indicates that despite rapid economic growth 
and a hefty reduction in income poverty, inequality remains a major issue 
demanding governmental attention.  
Crisis 
 Bhutan has experienced two major internal crises in the past three decades. 
First, in 1991, the Lhotshampa people (based in southern Bhutan) staged an 
uprising, provoked by a governmental attempt to enforce Bhutanese language and 
dress code in order to promote Bhutanese cultural heritage. The move was 
perceived as discrimination by the Lhotshampa, who wanted to preserve their 
Nepalese cultural heritage. Protesting against the order escalated rapidly and 
culminated in violent clashes between ethnic Nepalese nationals and the Royal 
Bhutan Army. Hundreds of casualties were reported and the situation remained 
critical as raids on villages in southern Bhutan continued. Violent measures 
included disrobing people wearing Nepalese traditional dress, extorting money, 
robbing, kidnapping and killing people. The crisis not only had a profound effect 
on ethnic harmony, but also greatly distorted the economy.  
Second, in 2003, Bhutan experienced the actions of radical illegal insurgent 
groups, who had settled in Bhutan in the 1990s. During the 1990s Indian 
separatist groups such as United Liberation Front of Assam (ULFA) and National 
Democratic Front of Bodoland (NDFB) had set up camps in Bhutan’s dense jungle, 
so as to train cadres and launch attacks on India. In 2003, full military operations 
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were conducted against those militant groups, in an attempt to remove their 
presence. This situation also had significant impact on the economy, as economic 
activities in most parts of the country temporarily shut down during the course of 
the conflict.  
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CHAPTER 3: AID GROWTH NEXUS IN BHUTAN 
3.1 Introduction 
Economic growth is generally measured by the increase or decrease in the 
production of goods and services over time, indicated by change in the Gross 
Domestic Product (GDP). It can be determined by a number of inter-related 
factors. However, in developing countries foreign aid is typically one of the most 
important factors, as national resources are unable to meet internal development 
demands. 
Foreign aid, broadly understood, is “financial or technical help given by one 
country’s government to another country to assist social and economic 
development or to respond to a disaster in the receiving country” (Wells, 2015). It 
can take the form of grants or loans, technical advice, training, equipment or 
commodities such as food, health, infrastructure and transport.  
Official Development Assistance (ODA) is the closest proxy for foreign aid 
and is compiled by the Organisation for Economic Co-operation and Development 
(OECD). The Development Assistance Committee (DAC) under OECD defines 
ODA as:  
Those flows to countries and territories on the DAC list of ODA recipients 
and to multilateral development institutions which are provided by official 
agencies, including state and local governments, or by their executive 
agencies; and each transaction of which: 
i. is administered with the promotion of the economic development and 
welfare of developing countries as its main objective; and  
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ii. is concession in character and conveys a grant element of at least 25 percent 
(calculated at a rate of discount of 10 percent). 
(www.oecd.org/dac/stats/3408675) 
The economist Jan Tinbergen estimated that developed countries are 
expected to contribute approximately 0.7 percent of their Gross National Income 
(GNI) as ODA, in order to assist developing economies to achieve desirable 
economic growth (Wells, 2015). Accordingly, the United Nations made an official 
recommendation for developed economies to provide 0.7 percent of their GNI as 
ODA. However, not all donor countries meet this requirement. In 2014, for 
example, only five countries, Denmark, Luxembourg, Norway, Sweden and the 
United Kingdom, met the ODA target of 0.7 percent. Despite this inconsistency, 
total ODA contributed by OECD-DAC member countries in 2014 accounted for 
0.29 percent of GNI, which equates to a total of US$ 134.38 billion (Wells, 2015).  
There are numerous arguments as to the effectiveness of aid in supporting 
economic growth in recipient countries. For example, Burnside and Dollar (2000) 
argue that aid has no effect on economic growth when determinants such as 
economic policy are controlled. They suggest that aid is effective only in those 
countries where policy is very strong, as it is only when the recipient country has 
strong policy that government spending is substituted by productive investments, 
which enhances economic growth. In contrast, however, Hansen and Tarp (2000) 
argue that, irrespective of policy, aid is crucial to economic growth in the recipient 
country, and Gomanee, Girma and Morrissey (2002) are of the view that aid will 
influence growth through its effect on investment. They model economic growth 
using investment as an additional determinant and, through doing so, find that aid 
has significant positive effects on economic growth.   
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Bhutan is well positioned as a test site for these arguments. After spending 
much of its historical existence in economic isolation, it has only been since the 
1960s that Bhutan has been an international player. Since the development of the 
first Five Year Plan (5YP) for development activities in 1961, Bhutan has 
experienced tremendous economic growth. Over the last decade, for example, the 
Bhutanese economy saw an average growth rate of 8.0 percent per annum (NSB, 
2015). Bhutan is leading in terms of economic growth as compared to other South 
Asia neighbours. Their average growth rates over the last decade has been 7.56 
percent for India, 5.83 percent for Bangladesh, 5.11 percent for Maldives, 3.59 
percent for Nepal, 4.69 percent for Pakistan and 6.41 percent for Sri Lanka 
respectively (World Bank, 2015).  
Bhutan is a recipient of ODA from OECD-DAC member countries, and in 
2014, received approximately Nu. 8.1 billion (around US $2.08 million) as net 
ODA, which constituted 7.1 percent of its GNI (World Bank, 2015). As compared to 
other neighbouring countries, it is marginal in absolute terms (except for 
Maldives) because during the same year, India received almost US$50 million, 
followed by Pakistan and Bangladesh with US$ 36 million and US$ 31 million 
respectively. Rest of the countries such as Nepal, Sri Lanka, and Maldives received 
around US$ 10 million, US$ 4 million and US$ 2 million respectively. However, as 
percentage of GNI, Bhutan received the highest ODA as compared to neighbouring 
south Asian countries. Bangladesh received 1.3 percent, India 0.1 percent, 
Maldives 0.9 percent, Nepal 4.4 percent, Pakistan 1.4 percent, and Sri Lanka 0.6 
percent respectively. This indicates that size of the economy also determines the 
size of the ODA for recipient countries. 
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Given Bhutan’s dependence on development assistance, this chapter 
examines the impact of foreign aid on economic growth. In doing so, this chapter 
has three distinct objectives. Firstly, foreign aid has been considered as one of the 
five key factors to have fostered economic growth in Bhutan (Ura, 2004). This 
quantitative analysis is undertaken in order to determine whether or not such a 
conclusion is true. This is important due to the fact that persistent economic 
growth over recent years has seen to it that Bhutan is steadily graduating from the 
status of a Least Developed Country (LDC) to a Developing Country. This has led 
to the phasing out of some foreign assistance, including the World Food Program 
(WFP) and Danish assistance (Pelden, 2014). Such withdrawal has given the 
government cause for concern.  
Secondly, in 2008 leadership in Bhutan transited from monarchy to 
democratically elected parliamentary government. The effects of this change on 
the Bhutanese economy have, to date, gone largely unexamined. Thus, this is an 
area much in need of examination, so as to determine whether transitioning to a 
parliamentary government system has been beneficial for economic development. 
Thirdly and finally, good governance, policy, labour and technological 
improvement are considered to be integral parts of the development process. 
Therefore they are crucial to consider in relation to the influence of foreign aid on 
the Bhutanese economy. 
The remainder of this chapter is structured as follows. Section 3.2 presents 
a brief introduction to the history of foreign aid programs in Bhutan. Section 3.3 
provides a literature review. Section 3.4 sets out the empirical model and 
econometric process. Data and preliminary results are discussed in section 3.5. 
Section 3.6 describes the results, and section 3.7 concludes.  
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3.2 Background on Aid in Bhutan 
Foreign aid has been, and continues to be, of crucial importance to the 
Bhutanese economy. Of the many donors to contribute aid to Bhutan, India is the 
most significant. Beside India, Japan contributes the greatest amount in terms of 
bi-lateral aid, in 2014 contributing 29.59 percent of the total aid received. 
Australia and Switzerland are also significant donors, in 2014 contributing 20.87 
and 10.71 percent, respectively. Other prominent bi-lateral donor countries 
include Austria, Canada, the European Union Institution, Switzerland, Germany, 
Korea and Norway.  
Table 3.1. Net Bilateral Aid from different DAC donors, 1999-2014 (in 
Mill. Nu.) 
YEAR 1999 2002 2005 2008 2011 2014 
AUSTRALIA 23.68 35.49 37.93 100.94 361.69 682.32 
AUSTRIA 500.79 181.32 160.97 120.09 181.08 126.94 
CANADA 24.54 32.57 46.31 35.68 42.47 91.55 
EU INSTITUTION 150.71 162.84 90.85 341.12 47.14 289.28 
SWITZERLAND 207.55 218.26 228.00 137.06 204.88 350.31 
GERMANY 34.45 63.68 63.50 3.48 27.07 38.45 
DENMARK 581.74 495.34 790.71 599.13 590.84 256.33 
JAPAN 766.90 745.19 740.88 884.99 1487.8 967.33 
KOREA 10.33 8.26 11.47 17.40 39.20 68.35 
NORWAY 28.85 53.47 35.72 41.33 127.88 328.95 
OTHER COUNTRIES 114.97 257.63 407.04 194.49 276.75 69.57 
Note: Figures provide are in real terms.  
Source: data.worldbank.org/country/Bhutan. Retrieved on 3 July 2016. 
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As illustrated in Table 3.1, Japan has consistently remained the highest 
contributor (besides India, for which consistent data is unavailable). Aid provided 
by Japan is primarily used for the development of bridges, irrigation channels and 
farm road developments. Australia has significantly increased its contribution in 
recent years, contributing a total of Nu. 682.32 million in 2014, up from Nu. 
101.94 million in 2008. The majority of aid from Australia is directed to 
developing human resource capacity, strengthening tertiary institutions and to the 
provision of scholarships for study in Australia. A significant increase in assistance 
from EU institution can be observed in 2014 as compared to 2011. There has been 
more than 600 percent increase mainly to focus on intensive support for Bhutan’s 
efforts in poverty reduction, food security and most recently for democratisation 
process.  
International organizations such as the United Nations (UN) also remain 
crucial to the development of Bhutan. The United Nations Children’s Fund 
(UNICEF), United Nations Development Program (UNDP), United Nations 
Population Fund (UNFPA), and the World Food Program (WFP) have all existed 
in Bhutan since 1961, when development activities first began. The UNDP has 
remained the major contributor during the early period of development. While its 
contribution has dropped from Nu. 104.67 million in 2006 to Nu. 73.84 million in 
2014, it continues to be the highest contributor. Figure. 3.1 illustrates that there is 
downward trend in both WFP and UNICEF flows. This most likely indicates the 
phasing out of such programs in Bhutan due to the fact that Bhutan is expected to 
graduate from Least Developed Countries (LDC) status to Developing Country by 
2021. LDCs are those countries that are vulnerable members of the international 
community, having both low national incomes and facing severe structural and 
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physical impediments to their long-term economic and social development 
(UNDP, 2013). 
Figure 3.1. Net Official flows from four prominent UN agencies in 
Bhutan, 1983-2014 (in Mill. Nu.) 
 
 
Note: Data for the figure is based on real terms. Source: World Bank, 2016 
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outlined in Figure 3.3. The highest rate was recorded in the early 1990s, after 
which there has been a gradual reduction, mostly accounted for by the increase 
GCF and GNI. The huge spike in 1991 is mostly likely due to the drop in economic 
growth as a consequence of the uprising in southern Bhutan. 
Figure 3.2. Total Net Official Development Assistance (ODA) and Per 
Capita ODA, 1982-2014 (in Mill. Nu.) 
 
 
Note: Data for the figure is based on real terms. Source: World Bank, 2016 
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Figure 3.3. Official Development Assistance (ODA) as percent of Gross 
Capital Formation (GCF) and Gross National Income (GNI) 1982-2014. 
 
Note: Data for the figure is based on real values. Source: World Bank, 2016. 
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Their study found that aid has either negative or insignificant effects on economic 
growth under almost all of their specifications. It is only when they introduce the 
indicators of aid policy interaction that they are able to establish a positive or 
meaningfully significant association and impact on growth, which indicates that 
good policy is crucial in order for aid to have a positive impact on economic 
growth.   
Conversely, Hansen and Tarp (2000) argue that regardless of good policy, 
aid increases economic growth. They model annual growth rates in GDP per capita 
against aid, policy and other explanatory variables using the same data set as that 
of Burnside and Dollar (2000). They perform OLS and the Generalized Method of 
Moments (GMM) regression to study the aid-growth nexus. Throughout, Hansen 
and Tarp observed that aid has significant positive impacts on economic growth, 
irrespective of the policy stance in the recipient country. They conclude that 
growth rate is not conditional of the policy index as proposed by Burnside and 
Dollar (2000).  They believe that it is premature to rely on simple policy indexes, 
which leads to tunnel visioning that are not likely to prove beneficial when 
grappling with the complexities of the role of impact of aid.  
Gomanee, Girma, and Morrissey (2002) suggest yet another approach in 
order to determine the relationship between aid and growth. They point out that in 
the above two studies, the role of investment has been ignored. They believe that 
investment is crucial to the ways in which aid will affect growth. Thus, they 
consider 24 sub-Saharan African (SSA) countries as their sample over the period 
1970 to 1997 and devise a new approach to analysis, now commonly known as the 
Residual Generated Regressor approach, in order to investigate the relationship. 
This analytical approach is discussed in greater detail under the discussion of 
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econometric process in section 3.4. Irrespective of whether they accounted for 
grants or total aid, in all of their specifications the relationship was found to be 
positive and conducive to growth, indicating that aid translates to growth by way 
of investment.  
Many studies have followed these three pioneering works. Such studies are 
presented below, based on cross-country analysis and country-specific analysis. 
Cross Country Studies  
In their 2011 study, Bhavan, Xu, and Zhong (2011) consider the effect of 
foreign aid on growth and volatility in four South Asian countries namely India, 
Bangladesh, Pakistan and Sri Lanka. Their data are sourced from various database 
such OECD, Word Bank, UN Trade and Development from 1995 – 2008. Using 
Random Effects estimator (pooled OLS), they find that aid in various forms such 
as gross aid, development aid and pure aid has a positive impact on economic 
growth. Even after segregating development aid into short- and long-impact aid, 
Bhavan, Xu, and Zhong observe that aid supports growth in South Asia. However, 
the volatility of short-impact aid is found to be damaging to growth, while long-
impact aid has no significant impact.  
A study of South Asian countries by Chowdhury and Das (2011) uses both 
country-specific time series and a recently developed panel cointegration 
procedure over the period 1976 to 2008.   They find enough evidence to prove that 
foreign aid has been a significant determinant of economic growth in Bangladesh, 
Nepal, Pakistan and Sri Lanka, yet not in India. Given the size of the Indian 
economy, the ratio of aid is observed as too small to exhibit any significant impact 
on economic growth. The remainder of the variables considered, including 
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investment and trade openness, are also found to have long-term positive impact 
on economic growth in these countries. These findings suggest that foreign aid can 
be used as an important tool in achieving growth.  
In a similar study, Andaleeb and Muhammad (2010) further test the 
relationship between foreign aid and economic growth in South Asian countries 
such as India, Pakistan, Bangladesh, Sri Lanka, Maldives, Nepal and Bhutan. They 
study the relationship for the year 2007 to 2008 sourcing their information from 
World Development Indicators and International Financial Statistics. Employing 
Fixed Effect Model, their research found that cross-section effects for both Nepal 
and Bhutan were insignificant. In general, aid was found to be highly effective in 
supporting economic growth in the South Asian economies. However, Foreign 
Direct Investment (FDI) was found to be more important than aid in terms of 
assisting economic growth, which indicates that South Asian countries should 
promote FDI. 
In their examination of the effect of development aid on economic growth, 
Minoiu and Reddy (2010) use information from all aid-recipient developing 
countries. They estimate a standard cross-country growth-aid model in a sample 
of developing countries over the period of 1960-2000. Their study differs from 
others in that they distinguish between development aid and non-development 
aid4. They draw on existing appraisals of donor effectiveness in order to construct 
proxies for development aid. In doing so, they find that development aid is 
significant in supporting growth in all specifications. In contrast, they find that 
                                                   
4 Minoiu and Reddy (2010) define development aid as “aid expended in a manner that is 
anticipated to promote development, whether achieved through economic growth or other means. 
Non-development aid is defined as aid of all other kinds”. Clear outline on how development aid 
and non-development aid are considered in the study can be seen on page 29 and 30 in their study.  
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non-development aid has negative or insignificant effects on economic growth. 
Panel regression also confirms these cross-sectional results. The findings of this 
study suggest that development aid which assists in financing investments, 
organizational development, and human capacity building ultimately benefits 
economic growth in the long term.  
In another cross-country analysis, Feeny and McGillivray (2010) study the 
effectiveness of foreign aid in driving economic growth in Small Island Developing 
States (SIDS). They adopt techniques such as OLS, Fixed effects and GMM to the 
study the relationship from 1980 to 2004. The ODA, which is used as proxy for 
aid, is shown to have a positive and significant association with economic growth.  
Likewise, Asteriou (2009) investigates the long-term relationship between 
foreign aid and economic growth in five South Asian countries. The countries 
chosen for the study from 1975 to 2002 are Bangladesh, Nepal, India, Sri Lanka, 
and Pakistan. Using cross-country panel data and adopting ARDL approach to 
cointegration, followed by Mean Group (MG) and Pooled Mean Group (PMG) 
estimation technique, the study provides robust evidence of the positive impact of 
foreign aid on GDP growth in Bangladesh, Nepal, India, Sri Lanka and Pakistan.  
Regardless of these studies however, the evidence of positive aid influence 
across the cross-country studies is inconclusive. Indeed, in Bjerg, Bjornskov and 
Holm’s (2011) study of the association between foreign aid inflows and economic 
growth, they suggest that the relationship depends entirely upon each country’s 
external debt. They adopt Barro-type regressions using generalized least square 
with country fixed effects from 1960 – 2000 in the 38 least developed countries. It 
is found that foreign aid has no effect on economic growth. However, the 
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researchers also find that foreign aid inflows tend to help to alleviate the 
detrimental effect of heavy debt burdens, suggesting that foreign aid is associated 
with higher investment rates when debt burdens are sufficiently high.  
Rajan and Subramanian (2008) examine the effect of aid on growth in 
cross-sectional and panel data, considering all developing countries that have 
received aid in the post-war period (where data is available). Their study period is 
broken down into four specific periods such as, 1960 – 2000, 1970 – 2000, 1980 – 
2000 and 1990 – 2000. The techniques employed ranges from simple OLS cross - 
country regression to GMM estimation methods. They find that aid has negative 
and significant effects on growth in all of their specifications. As endogeneity is 
suspected, they use various instruments to correct for possible endogeneity. The 
impact of aid on growth is found insignificant but the relationship in some 
specifications is shown to become positive. Across different time horizons, aid is 
found to have negative yet significant effects on growth during 1990-2000. Panel 
evidence is also suggestive of the negative but insignificant effects of aid on 
growth. No evidence was found to suggest that aid worked better in different 
policy or geographical environments, or that some forms of aid are better than 
others. 
Mallik (2008) attempts to establish long-term and short-term relationship 
connections between aid and economic growth in six of the poorest African 
countries during the study period 1970 - 2005. Using Johansen’s cointegration 
approach to tests the relationship it is found that five out of six countries, foreign 
aid has significant detrimental effects on economic growth in the long-term. 
Short-term results suggest insignificant associations, except for in Niger where it 
is found to have positive effects.  
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Similarly, Feeny (2007) investigates aid effectiveness in the Melanesian 
countries, comprising Fiji, Papua New Guinea, the Solomon Islands, Vanuatu and 
New Caledonia. He adopts simple OLS with fixed and random effects approaches 
for the study period 1980 – 2001. The results of this study provide no evidence to 
show that foreign aid has any impact on agricultural growth. However, the study 
does find some evidence of a positive relationship between foreign aid and 
economic growth in Melanesian countries.  
A study conducted by Brautigam and Knack (2004) for the period 1982 – 
1999 employing OLS and 2 Stage Least Square method, considering sub-Saharan 
African countries, establishes a negative relationship It is found that aid has a 
detrimental effect on growth. Further, it is found that governance deteriorated 
with higher levels of aid, while economic growth was also positively associated 
with good governance.  
Single Country Studies 
Country specific studies also produce mixed results. In a study conducted 
by Mitra (2013), adopting structural VECM for the period 1971 – 2009, foreign aid 
is found to have a significant positive association with economic growth in 
Cambodia. The results from the long-term dynamics also indicate that trade 
openness is detrimental to economic growth. Such findings suggest that countries 
heavily dependent on imports are likely to experience negative effects from trade 
openness because of the accompanying rise in trade deficits. 
Kargbo (2012) examines the impact of foreign aid on economic growth in 
Sierra Leone. Using an ARDL bounds test approach and Johansen maximum 
likelihood approach to cointegration for the period 1970 – 2007 and finds that 
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foreign aid significantly contributes to the promotion of economic growth both in 
the short- and long-term. The effect of foreign aid is found to be more prominent 
during post-war periods. 
Similarly, Sakyi (2011) studies the nature of the relationship between trade 
openness, foreign aid and economic growth in Ghana also using an s ARDL 
bounds testing approach to cointegration for the study period 1984 – 2007. In all 
specifications, trade openness and aid is found to have positive and significant 
effects on economic growth both in the short- and long-term. However, 
government expenditure and labour force participation are found to have 
detrimental effects on growth. Interestingly, however, in the interaction-term the 
relationship between aid and trade openness is found to have negative and 
significant effects on growth, which indicates that trade liberalization policies 
aimed at increasing growth via aid may not necessarily be successful.   
The first research to consider the aid-growth relationship in Bhutan was 
conducted by Dhakal, Pradhan and Upandhyaya (2009). Their study models 
economic growth as the function of labour and capital, and considers labour and 
foreign aid in two separate models, such as Johansen’s Cointegration test and 
OLS. The study period for Nepal is 1975-2004, while due to unavailability of data 
for Bhutan, the study period chosen is 1983-2004. Their data has been sourced 
from International Financial Statistics and World Development Indicators. 
Overall, they find that aid and labour force significantly increase economic growth 
in Bhutan. Domestic capital is found to be an insignificant determinant. However, 
economic growth is driven by both domestic capital and foreign aid together 
(Feeny, 2005). In accordance with this, the current analysis incorporates both 
variables in one equation in order to better estimate the relationship. Further, this 
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research integrates governance and policy variables, both of which are considered 
important determinants of economic growth (Gradstein, 2004; Feeny, 2005). The 
methodology employed also differs, in an attempt to more effectively measure the 
relationship. 
Al-Khaldi (2008) conducted research considering the impact of foreign aid 
on economic development in Jordan using simple OLS for the study period 1990-
2005. According to this study, foreign aid is found to have a direct impact on 
economic development. The study also asserts that fiscal, monetary and trade 
policies may be important while establishing the aid-growth relationship.  
Gounder (2001) investigates the aid-growth nexus in Fiji using ARDL 
approach to cointegration for a period 1968 to 1996. His findings suggest that total 
foreign aid contributes significantly to economic growth. Disaggregated aid, in 
various components including bilateral aid, grant aid and technical cooperation 
grants, is also found to significantly contribute to economic growth. However, 
multilateral and load aid are found to be positive but insignificant in the long-
term. These results suggest that the Fijian government needs to maintain the 
effectiveness of aid utilization with the assistance of the donors of bilateral aid.  
Ali (2013) considers the aid-growth nexus in Egypt and concludes that, in 
both the short- and long-term, the effect of foreign aid on economic growth is 
negative and significant using Johansen Cointegration test and Vector Error 
Correction Model (VECM) for study period 1970-2010. Gross capital formation 
and trade openness is also found to have detrimental effects on economic growth 
in the long-term and insignificant effects in the short-term. This is suggestive of 
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inefficiency in putting domestic and foreign capital into productive activity as a 
way to promote growth.  
Emara, Plotkin and Stein (2013) also study the role of economic policy in 
establishing a relationship between foreign aid and economic growth in Egypt. 
They employ ARDL method for study period 1960-2010. They find that aid is an 
insignificant determinant in the short-term and has detrimental significant effects 
on growth in the long-term. However, the interaction-term relationship between 
economic policy and aid is found to be positive and significantly associated with 
economic growth, suggesting that aid is effective in boosting economic growth in 
the long-term if complemented with sound economic policy. The policy variable is 
generated using inflation, foreign debt and trade openness.  
Muhammad and Qayyum (2011) analyse the aid-growth nexus in Pakistan 
by incorporating the policy index in the ARDL model using data for the period 
1960 to 2008. Findings from their study indicate that aid effectiveness is 
dependent on sound economic policy. Their results also show that foreign aid and 
real GDP has a negative relationship, while aid-policy interactive-term and real 
GDP has a positive and significant relationship. When foreign aid is introduced in 
the growth model alone, it is found to have insignificant effects on growth in the 
long-term, yet statistically significant but negative effects on growth in the short-
term. These findings further indicate that sound economic management policy is 
necessary for aid to be effective in the recipient country.  
Feeny (2005) considered the relationship between aid and economic 
growth in Papua New Guinea employing an ARDL approach to cointegration for 
the study period 1992 to 2011. In four different specifications, aid is disaggregated 
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into grants, loans, project aid, budget support, Australian aid and non-Australian 
aid. In all the specifications different forms of aid are found to be insignificant 
determinants, except for project aid, which is found to positively support economic 
growth. In some specifications, loans, budget support, Australian aid and non-
Australian aid are found to be detrimental to economic growth in both the short- 
and long-term.  
In a study conducted by Mbaku (1993), the relationship between aid and 
growth is examined in the context of Cameroon based on simple OLS for the 
period 1971-1990. The model utilises disaggregated aid into loans, grants and 
technical cooperation grants and domestic investment and savings are used as 
explanatory variables against the GDP growth. Across different specifications, this 
study suggests that aid both in totality or segregated has negative effects on 
economic growth in Cameroon. Investment is also found to be significant and 
positively associated with growth in some specifications, whilst it is only savings 
that are found to significantly spur growth.  
The study conducted by Islam (1992) in the context of Bangladesh produced 
similar results. The techniques considered are simple OLS for the study period 
1972-1988. In the study, aid is disaggregated into several sub categories, including 
loans, grants, food aid, commodity aid and project aid. The study finds that aid is 
an insignificant determinant of economic growth. When aid is disaggregated into 
loans or grants, loans are found to significantly assist economic growth while 
grants are found to be insignificant. Only food aid is found to be a significant 
determinant while other kinds of aid are found to be detrimental to economic 
growth. It is also found that domestic resources have a greater influence on 
economic growth than do foreign resources.  
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The existing literature provides opposing and greatly contradictory 
findings, which indicates that the effect of foreign aid is totally dependent on the 
recipient country. It is alleged that aid is prudent in those countries where it is 
used for infrastructure investment, whilst it may not be successful in those 
countries where it is used for consumption expenditure. Although the present 
analysis also attempts to test this relationship, the technique adopted is different 
from many of the studies previously conducted. The current study uses an ARDL 
bound testing approach to cointegration, which is understood to be a better 
estimation technique compared to techniques such as Johansen cointegration test, 
simple OLS and GMM as it takes into consideration aspects of endogeneity and 
residual serial correlation problem (Pesaran & Shin, 1995), both of which have 
caused challenges in previous research models.  
3.4 Empirical Model and Econometric Process 
Empirical Model 
The empirical model for this chapter is based on the endogenous growth 
theory, where investment into human capital, innovation and knowledge is 
considered the main factor in economic growth. Endogenous growth theory also 
suggests that in the long-term, the economic growth of a country is dependent on 
government policies (Dornbusch, Fischer, & Startz, 2001, p. 66-71). The Cobb-
Douglas production function (Cobb & Douglas, 1928) is as follows: 
𝑌 = 𝐴𝐿!𝐾!                      (3.1) 
 55 
where, Y is the total production, A is the total factor productivity, L is labour 
input and K is the capital. 𝛼 and 𝛽 are the output elasticities of capital and labour 
respectively.  
The empirical model based on the above theory of endogenous growth can 
be written as: 
𝑔𝑑𝑝𝑔𝑟 =  𝛽! + 𝛽!𝑤𝑎𝑖𝑑 + 𝛽!𝑖𝑛𝑣𝑠𝑡 + 𝛽!𝑔𝑜𝑣𝑒𝑟𝑛𝑎𝑛𝑐𝑒 + 𝛽!𝑝𝑜𝑙𝑖𝑐𝑦 + 𝛽!𝑃𝐺 +𝛽!𝑐𝑟𝑖𝑠𝑖𝑠 + 𝛽!𝑡𝑟𝑒𝑛𝑑 + 𝜇                                          (3.2) 
where, gdpgr is the growth in GDP and waid is the ratio of foreign aid to GDP. 
Other variables considered for the model are invst, which is the ratio of 
investment to GDP, governance, as the governance composite index, policy, the 
policy index, PG, the parliamentary government variable, which takes the value of 
1 starting 2008, crisis, as a dummy variable, which captures the shocks not 
explained by other variables, and finally trend, used as a proxy for technological 
change and labour force. The variables chosen are mostly determined in line with 
previous literature, in particular from Feeny (2005, 2007).  
 Gomanee, Girma, and Morrissey (2002) suggest using the generated 
regressor technique when using both investment and aid together in a model, in 
order to avoid double counting. It is suggested that a transmission mechanism is 
tested to see whether investment is actually dependent on aid. A preliminary 
model is formed with investment as the dependent variable and real GDP, 
investment, governance, private credit growth, fiscal policy and aid as the 
independent variables. To test whether aid can influence investment another 
model is also formed with aid as dependent, and investment, GDP growth, 
governance, fiscal policy and crisis as explanatory variables. The results provided 
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in Table A3.7 in appendix 1 suggest that investment in Bhutan is not influenced by 
foreign aid nor is aid significantly influenced by investment. Therefore, the 
generated regressor technique is forgone in this chapter.  
Econometric Process 
 The regression technique adopted in this chapter follows the autoregressive 
distributed lag (ARDL) model to cointegration of Pesaran and Shin (1995). The 
ARDL model is the preferred approach because of its flexibility in using different 
ordered variables, i.e. I(1) or I(0) (Pesaran and Shin, 1995). Moreover, Pesaran 
and Shin (1995) show that the ARDL model also addresses the problem of 
endogeneity and residual serial correlation. Since the estimates are found to be 
efficient and reliable in small samples (Banerjee et al., 1993; Haug, 2002), the 
ARDL model is the best fit for this chapter, as only a small data set is under 
observation.  
It has to be noted that endogeneity is an issue in the model. Endogeneity 
stems from a plethora of situation wherein a regressor 𝑥, correlates with the 
model’s error term 𝑒. It leads to inconsistent coefficient estimates, which becomes 
purely uninterpretable. The presence of endogeneity does not reflect the true 
population parameter, thus, reporting the relationship become useless as observed 
correlation might be far from the true relation.  
In most instances, endogeneity amounts to the problem of omitted 
variables. However, omitted variables are not easily resolved by adding additional 
variables because theory often suggests the need to adjust for measures not 
included in even the most comprehensive data collection efforts. Duncan, 
Magnuson and Ludwig (2004) opine that addressing omitted variables bias is also 
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complicated by the possibility that covariates are sometimes determined by, rather 
than determinants of, the given context of interest.  
In simplest term, two stage least square (2SLS) or instrumental variable 
estimation is suggested to treat endogeneity. This allows for consistent estimation 
of simultaneous equation with endogenous predictors. As explained by Cameron 
and Trivedi, (2005), 2SLS is a cure to endogeneity resulting from omitted 
variables, measurement error, simultaneity and common method bias. However, 
due to the unavailability of appropriate instruments, such a technique had to be 
disregarded in the chapter. So, the results in the study should be read cautiously 
keeping in the mind the problem of endogeneity. 
The error correction version of ARDL by Pesaran and Shin (1995) takes the 
following form: 
∆𝑦! = 𝑐 + 𝐴!∆𝑦!!!!!!!!! + 𝐵!∆𝑥!!!!!!!!! + 𝑑!𝑦!!! + 𝑑!𝑥!!! + 𝜇!      (3.3) 
where c is the constant vector, A and B are matrices of parameters, 𝑦!is the vector 
of endogenous variables (investment and aid in the case of this chapter), 𝑥! is the 
vector of explanatory variables and 𝑑! 𝑎𝑛𝑑 𝑑! are parameters of the long-term 
relationship variables.   
The ARDL approach uses two steps to estimate the long-term relationship. 
In the first step, the existence of cointegration is tested using the F-test. The F-
test, however, has non-standard distribution and, thus, Pesaran and Pesaran 
(1997) provide two separate critical values to test the hypothesis. The upper bound 
of the F-test assumes that the variables are I(1) and the lower critical bound 
assumes that the variables are I(0). The null and alternative hypothesis in this 
chapter is defined as 𝐻!:𝑑! = 𝑑! = 0  and 𝐻!:𝑑! ≠ 0,𝑑! ≠ 0  respectively. If the 
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calculated F-statistic is found to be above the upper critical bound, the null 
hypothesis is rejected, implying the existence of cointegration. If the F-statistic is 
found to be below the lower critical bound, the null cannot be rejected, implying 
no cointegrating relationship. If the F-statistic falls in-between the two critical 
bounds, the results are inconclusive.  
 Once the cointegrating relationship is established, the second step 
estimates the short- and long-term parameters using the ARDL approach. Since 
the current data series is annual, the initial lag length is set at two periods on all 
the variables. Then, following the Schwarz Information Criterion (SIC), optimal 
lag lengths are selected. Since the ARDL model is also an Ordinary Least Square 
(OLS) regression, the model is tested for serial correlation using the Breusch-
Godfrey test, functional form using the Ramsey RESET test, normality using the 
Jarque-Berra test and heteroscedasticity using the Breausch-Pagan test. If the 
model fails to fulfil some of the assumptions, proper correction techniques are 
employed in order to provide adequate and reliable estimates. The structural 
stability of the model is tested using CUSUM (Cumulative Sum) and CUSUMSQ 
(Cumulative Sum Square). 
Pesaran and Shin (1995) claim that there is no need to conduct stationarity 
tests, as their critical bound approach is based on I(0) and I(1) variables. This 
indicates that no variables should be I(2). In order to ensure that none of the 
variables considered for this chapter are of I(2), Augmented Dickey Fuller (ADF) 
and Philip Perron (PP) tests are conducted. As illustrated in Table 3.2, the results 
indicate the absence of any I(2) variables. 
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Table 3.2. Augmented Dickey Fuller (ADF) and Phillips Perron (PP) 
unit root test, 1982-2014 
Variables 
  Levels 
PP test 
First difference 
PP test 
  SIC Lag 
ADF 
test 
SIC 
Lag 
ADF 
test 
Gdpgr  0 -5.300 -5.294 2 -4.743 -10.952 Waid  1 -2.120 -2.023 0 -6.902 -7.033 Invst  1 -2.207 -2.448 0 -5.539 -5.525 Policy  1 0.349 0.596 0 -6.263 -6.263 Governance  0 -2.931 -3.362 1 -5.513 -10.474 
        Critical value 1% 1 -3.709 -3.702 2 -3.723 -3.709 
 
5% 
 
-2.983 -2.980 
 
-2.989 2.983 
 
10% 
 
-2.623 -2.622 
 
-2.625 -2.623 
Critical value 1% 0 -3.702 
 
1 -3.716 
 
 
5% 
 
-2.980 
  
-2.986 
 
 
10% 
 
-2.622 
  
-2.624 
 Critical value 1% 
   
0 -3.709 
 
 
5% 
    
-2.983 
 
 
10% 
    
-2.623 
 Note: The table reports the results of the ADF and PP test of the null of unit root 𝐻!: 𝐼(1) against the stationary series 𝐻!: 𝐼(0). 
Four models are estimated in this chapter. Model A depicts the base model, 
where all the explanatory variables are included. In model B the governance 
variable is dropped, while in model C the policy variable is dropped. Model D 
shows the estimates without both governance and policy variables. The different 
models each consider certain variables to be zero and are carried out in order to 
determine if the aid variable changed its impact on economic growth dependent 
on other separate variables. However, model C is found structurally unstable due 
to the absence of policy. This instability in accordance with the absence of the 
policy variable indicates the importance of including the policy variable in the 
model. As such, interaction variables between aid and governance, and aid and 
policy are preferred. However, when interactive terms are introduced, the model 
collapses, probably due to insufficient degrees of freedom. The long-term 
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relationship could not be established, even after correcting for necessary failed 
regression assumptions.  
3.5 Data and Preliminary results 
Data  
The majority of the data used in this study has been obtained from annual 
publications produced by the National Statistics Bureau (NSB) of Bhutan. GDP 
and investment data has been sourced from the National Accounts Statistics 
reports (2004 to 2015) of the NSB. Budget surplus or deficit and trade balance 
data has been gathered from the Statistical Year Book of Bhutan (1988 to 2015) of 
the NSB. Information on inflation has been collected from the Consumer Price 
Index (CPI) bulletin of the NSB. Aid data has come from the World Bank’s World 
Development Indicators (WDI) (data.worldbank.org/country/Bhutan, retrieved 
on 3 July 2016). 
Following Feeny (2007), the governance variable used in this study has 
been generated using the World Bank’s governance indicators, which are available 
from the years 1996 to 2014. The six different dimensions used in creating the 
equally weighted governance composite index are:  
1. Voice and accountability  
2. Political stability and absence of violence  
3. Government effectiveness  
4. Regulatory quality  
5. Rule of law  
6. Control of corruption.  
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The index of 1996 is used as proxy for all previous years, due to the fact that 
the level of governance would have varied very little from that of 1996 (Feeny, 
2007). 
The macroeconomic policy index used is constructed using the technique of 
principal component analysis (PCA)5, as suggested by Burnside and Dollar (2000). 
The PCA generated index is the preferred approach because of the fact that it 
avoids high correlations among the macroeconomic variables. The indicator 
selected to represent fiscal policy is: budget surplus relative to GDP. Import plus 
export relative to GDP is used to proxy trade openness, and inflation is used to 
represent the monetary policy measure. The first principal component is used as 
the policy variable in this chapter, as the eigenvalue shows that approximately 60 
percent of the variance can thus be explained (see Table A3.6 in Appendix 1).  
Obtaining time series data prior to 1980 is almost impossible. Although 
economic variables such as GDP, investments and inflation have been available 
since 1980, variables on import-export are not available prior 1982.  
Aid data has been converted into the local currency unit. The annual 
average exchange rates are obtained from the various annual publications of RMA.  
Preliminary results  
Over the period 1982-2014, gdpgr averaged 7.4 percent. The maximum 
growth rate of 28.7 percent occurred in 1987, the year that Bhutan commissioned 
its first hydroelectric power plant and began exporting electricity to India. The 
                                                   
5 Specification on PCA is provided as Appendix 2. 
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minimum observation of -0.41 percent, indicating negative economic growth, is 
observed in 1991, when Bhutan was experiencing a period of internal strife. 
Table 3.3 provides the descriptive statistics of the variables used. 
Table 3.3. Summary statistics, 1982-2014 
Variable Obs Mean 
Std. 
Dev. Min Max Skewness Kurtosis 
gdpgr 33 0.074 0.05 -0.0041 0.287 2.33 10.30 
waid 33 11.35 4.59 1.91 16.93 -0.79 2.25 
invst 33 46.13 9.59 28.19 62.27 0.11 1.99 
governance 33 10.25 4.81 4.67 29.05 2.24 8.64 
policy 33 0.00 1.34 -3.11 1.67 -0.90 2.77 
Source: Author’s calculation based on real values. 
Figure 3.4. Real GDP growth, 1982-2014 
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The ratio of foreign aid to real GDP averaged 11.35 percent during the 
measurement period. The minimum ratio is observed during the earlier phase of 
the five-year plan development process and the maximum ratio of 16.93 percent is 
observed in 2012. However, the high ratio does not necessarily mean that foreign 
aid drastically increased in 2012, it could simply be due to lower economic 
performance in 2012.  
Figure 3.5. Ratio of Foreign Aid to real GDP, 1982-2014 
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Figure 3.6. Ratio of Investment to real GDP, 1982-2014 
 
Governance is considered an integral part of any political structure, and this 
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the majority of goods imported from India. Therefore, trade balance with India 
and the international community is almost always negative (RMA, 2015). Price 
stability remains a constant challenge for the RMA, as the high dependency on 
imports means that Bhutan is exposed to much imported inflation. Indeed, Bhutan 
is currently undergoing a rapid increase in prices, which brings with it severe 
national consequences.  
Figure 3.7. Ratio of Trade balance to real GDP, 1982-2014 
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the residuals are found to be abnormally distributed, and the models exhibited 
serial correlation and heteroscedasticity. Normality is not a major concern in 
obtaining many of the results in regression analysis (Greene, 2012, p. 23), so only 
serial correlation and heteroscedasticity consistent estimates are generated. The 
Newey-West standard errors are estimated at a chosen lag of two years, so as to 
account for serial correlation and heteroscedasticity. Newey-West standard errors 
are found to be robust to arbitrary heteroscedasticity. (For details on Newey-West 
methodology, see Wooldrige (2012, p. 431-439) and Greene (2012, p. 919-921).) 
The F-statistics obtained in all the models are found to exceed the upper bound of 
critical F-value at a five percent level of significance. These results indicate the 
presence of long-term relationships between the variables. In other words, 
cointegrating relationship is established meaning we can proceed with the second 
step of ARDL approach. 
The second step involves the estimation of both long and short-term 
dynamics. These estimates are generated with standard errors adjusted for 
heteroscedasticity and serial correlation. Table 3.4 and Table 3.5 provide the long- 
and short-term estimates of the four models discussed in section 3.4, respectively.  
In all long-term models, irrespective of the presence or absence of 
governance and policy variables, foreign aid, along with crisis and parliamentary 
government variables, is found to be detrimental to economic growth. This 
indicates that foreign aid in Bhutan has not been successful in spurring economic 
growth. Similar findings have also been observed in country specific studies by 
Islam (1992) for Bangladesh; Mbaku (1993) for Cameroon; Emara et. al. (2013) for 
Egypt; and Ali (2013) for Egypt.  
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Table 3.4. ARDL long-term estimates and diagnostics 
Dependent 
variable:  
GDP growth Model A Model B Model C Model D 
waid -0.0069*** -0.0069** -0.0069*** -0.007** 
 
(0.002) (0.003) (0.002) (0.003) 
invst 0.00026 0.0004 0.0004 0.0004 
 
(0.001) (0.001) (0.001) (0.001) 
governance -0.0026** - -0.003** - 
 
(0.001)  (0.001) 
 policy -0.0053 0.0003 - - 
 
(0.019) (0.019) 
  PD -0.0571** -0.059* -0.052** -0.059** 
 
(0.026) (0.029) (0.019) (0.024) 
crisis -0.0623*** -0.053*** -0.061*** -0.054*** 
 
(0.012) (0.011) (0.009) (0.010) 
trend 0.0037 0.004 0.004** 0.004** 
 
(0.0024) (0.003) (0.002) (0.002) 
constant 0.1235 0.089 0.107** 0.091* 
 
(0.093) (0.090) (0.045) (0.046) 
F-test for 
cointegration 6.55*** 10.42*** 9.80*** 9.13*** 
Ramsey's RESET 2.04 2.32 2.50 2.67* 
Jarque-Bera 
normality 17.36*** 17.12*** 15.95*** 14.66*** 
Note: Standard errors in the parentheses. *, **, and *** indicates statistical 
significance at 10, 5, and 1 percent respectively. The critical values of Pesaran and 
Shin (1997)’s F test at 1 percent level of significance when number of variables are 
5, 6, and 7 are 4.011, 3.668, and 3.418 at I(0) and 5.331, 4.978, and 4.694 at I(1) 
respectively. 
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The shocks to the economy represented by internal crises in 1991 and 2003 
has largely negative effects. The negative impact of parliamentary government also 
shows that, instead of fuelling economic growth, newly elected government has 
disadvantaged the Bhutanese economy. Policy and investment are found to be 
insignificant determinants in explaining economic growth in Bhutan. However, 
the trend variable is found to be significant in both models C and D, indicating 
that labour force and technical improvements have had positive impacts on 
economic growth. This result is consistent with the findings of Feeny (2005). The 
results indicating the insignificant influence of investment and the positive effect 
of labour force are consistent with the findings of Dhakal et al. (2009).  
The short-term models produce similar estimates to that of the long-term. 
The only exception is that of the insignificant impact of crisis in model A. The 
trend variable is found insignificant across the models, indicating that labour force 
and technical improvements are not important factors in determining economic 
growth in Bhutan in the short-term. The error correction terms in all the short-
term models are found to be significant. The error correction terms range from -
1.35 to -1.41, indicating that there is possible overshooting of the growth rate in the 
year following an economic shock.  
This study does not have adequate evidence to provide the justification of 
such a relationship. However, it could be linked to the allocation of foreign aid to 
the expenditure and revenue sides of the government budget. According to Otim 
(2010), aid is generally treated as an increase in revenue. With the increase in 
income elasticity, however, there is a concomitant increase in consumption 
expenditure. In 2013, for example, the total consumption expenditure increased by 
approximately 125 percent in comparison to 2000 (NSB, 2014a). Such high  
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Table 3.5. ARDL short-term estimates 
Dependent variable: 
dgdpgr Model A Model B Model C Model D 
dgdpgr (-1) 0.348 0.303 0.305 0.249 
 
(0.436) (0.323) (0.367) (0.289) 
dgdpgr (-2) -0.0554 -0.058 -0.007 -0.011 
 
(0.163) (0.154) (0.172) (0.162) 
dwaid -0.0086* -0.009** -0.009* -0.009** 
 
(0.004) (0.003) (0.004) (0.004) 
dinvst -0.0012 -0.001 -0.0004 -0.0002 
 
(0.002) (0.002) (0.002) (0.0013) 
dgovernance -0.0022 - -0.0023 - 
 
(0.002)  (0.002) 
 dgovernance (-1) 0.0016 - 0.001 - 
 
(0.004)  (0.003) 
 dpolicy -0.0387 -0.038 - - 
 
(0.034) (0.029) 
  dPD -0.083*** -0.092*** -0.004*** -0.098*** 
 
(0.026) (0.020) (0.021) (0.017) 
dcrisis -0.062** -0.046 -0.050** -0.035* 
 
(0.023) (0.018) (0.017) (0.017) 
dcrisis (-1) 0.028 0.018 0.031 0.022 
 
(0.028) (0.019) (0.025) (0.019) 
trend -0.00120 -0.012 -0.001 -0.0006 
 
(0.002) (0.002) (0.002) (0.001) 
ecm -1.369*** -1.318*** -1.389*** -1.312*** 
 
(0.437) (0.343) (0.407) (0.344) 
cons 0.0260 0.026 0.022 0.022 
 
(0.039) (0.022) (0.038) (0.032) 
Ramsey’s RESET 1.93 2.21 3.45** 3.88** 
Jarque-Bera 
normality 18.44*** 18.21*** 25.01** 22.92** 
Note: Standard errors in the parentheses. *, **, and *** indicates statistical 
significance at 10, 5, and 1 percent respectively. (-1) and (-2) are variables lagged 
by one and two years respectively.  
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consumption expenditure directly translates into imports, triggering current 
account deficit, which then distorts the economy. The economic distress 
experienced in most recent times (starting 2012) would be the best evidence of 
such a negative relationship (Cabinet Secretariat of Bhutan, 2012). The 
insignificant relationship between investment and growth could be different if the 
models were fitted with total aid data.   
Although governance is one of the primary pillars of the GNH philosophy in 
Bhutan, governance does not currently appear to be functioning as it should. 
Authoritative decision-making is still very much a part of governance in Bhutan 
and while the Bhutanese may be champions in framing policies, these policies are 
frequently either not delivered or cannot be followed upon (Dorji, 2013, p.1). 
Therefore, such a relationship is expected from governance and policy variables. 
3.7 Conclusion 
This chapter has considered the effect of foreign aid on economic growth in 
Bhutan using time series data from 1982 to 2014. This chapter has also examined 
the impacts of parliamentary government, governance and policy on economic 
growth.  
The relationship between foreign aid and economic growth in Bhutan is 
found to be negative and significant across equations. In addition, governance, 
crisis, and parliamentary government are also found to be detrimental to 
economic growth. However, labour force and technical improvement are both 
found to spur economic growth. These findings suggest that: 
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1. The withdrawal of foreign aid should not be a major concern. Rather, 
Bhutan should focus on increasing human capital and technology improvement, 
instead of garnering more foreign aid. Bhutan is a small country with population 
of less than a million. This shows that Bhutan has less opportunity at the 
manufacturing front to compete against rest of the world. Such paucity needs to be 
compensated with investment into human capital development and technology 
improvement. By doing so, it can improve on service sectors which is also an 
integral part of economic growth. 
2. Policy makers should also be aware that governance in Bhutan is not 
helping economic growth. Thus, Bhutan should promote the production of a 
friendly and conducive environment for the establishment of new business (World 
Bank, 2012). Bhutan should look into re-shaping some of the governance structure 
which are purely based on age old tradition of respect. Such system is highly 
restrictive mainly for the commoner’s to provide two way communication channel 
into the development process. 
3. Finally, Bhutan should be aware that parliamentary government has largely 
been counterintuitive to economic growth. Without hinging on political mileage, 
ruling governments should put the needs of the country at the forefront. Attempts 
to invest in many projects simultaneously can go beyond the absorptive capacity 
and as such could overheat the economy, which in turn could become 
counterproductive.    
More research is still required. Increased availability of aid-disaggregated 
data by grants and loans is needed in order to better explain the real impact of 
foreign aid in Bhutan. Moreover, the availability of foreign assistance data from 
India to Bhutan would most probably lead to different outcomes in the findings. 
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Currently, assistance provided by India to Bhutan does not qualify as foreign aid 
and is not reflected in the ODA data provided by the OECD. The impact of 
transition into parliamentary government is likely to change once the country 
matures into full democracy. At present however, it primarily represents the trust 
bestowed on a newly established institution by the general population. It has to be 
acknowledged as well that in order to address change in leadership, structural 
breaks should have been considered. Ideally it is appropriate to perform structural 
break tests. However, the poor quality and less time series observation in the data 
prohibits this. Assuming the quality and frequency of data collection increases, 
structural break tests should be a feature of future analyses.       
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CHAPTER 4: IMPROVING WELL-BEING IN BHUTAN: A PURSUIT OF 
HAPPINESS OR POVERTY REDUCTION? 
4.1 Introduction 
Maximising the well-being of its citizens is an important objective for all 
governments. Indeed, the former head of the US Federal Reserve, the central bank 
overseeing arguably the world’s wealthiest economy, stated in 2012: “The ultimate 
purpose of economics, of course, is to understand and promote the enhancement 
of well-being. Economic measurement accordingly must encompass measures of 
well-being and its determinants” (Michaelson, 2012, p.1). 
In Britain, results of a survey conducted in 2006 indicated that 81% of the 
public favoured the government prioritising well-being over wealth (Easton, 
2006). Such sentiments are also reflected in the United Nations (UN) third 
Sustainable Development Goal (SDG), which aims to “ensure healthy lives and 
promote well-being for all at all ages” by 2030.   
Despite such assertions, defining and measuring well-being is challenging. 
Well-being is a latent construct, comprising many different dimensions of social, 
biological and economic circumstances (Helliwell, 2002). Previous research has 
demonstrated that components of well-being and the details of how these 
components interact are extremely complex (Kingdon & Knight, 2006; Neff, 2007; 
Feeny, McDonald, & Posso, 2014).  
Perceptions of well-being are also important. For instance, Benfield (2008) 
finds that in Jamaica having a child (and/or other dependents) in a household has 
a positive association with income poverty and a negative association with 
perceived poverty. This suggests that whilst the financial budget of households 
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with dependents can be significantly constrained, this does not necessarily 
translate to perceptions of well-being. Rather, children can be seen as having 
intrinsic value.  
In this chapter, four different measures of well-being are examined: income 
poverty; multidimensional poverty; perceived poverty; and happiness. The inter-
relationships between these measures are also explored. While extensive research 
has been conducted concerning income and happiness, there are limited studies 
that examine the relationship between poverty and happiness simultaneously. 
Those who have considered this relationship include Kingdon and Knight (2006), 
Neff (2007) and Benfield (2008). More recently, Feeny at al. (2014) examined the 
links between poverty and happiness using household data from Melanesia.  
Understanding the association between different measures of well-being 
has important policy implications. For example, while headcount income poverty 
can be mitigated through income growth, reductions in perceived poverty require 
policies different to those that spur economic development. Further, in order to 
alleviate multidimensional poverty, policies that improve access to health and 
education services are required in addition to economic policies.  
There is a strong case for examining measures of well-being in Bhutan. As 
early as 1729 the importance of happiness was formally written into legal code, 
which stated that “if the Government cannot create happiness for its people, there 
is no purpose for Government to exist” (Ura, Alkire, Zangmo, & Wangdi, 2012). 
More recently, in 1972, the King of Bhutan declared that the pursuit of Gross 
National Happiness (GNH) was more important than Gross National Product 
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(GNP) (Ura et al., 2012). Happiness, to this day, remains a major priority in 
Bhutan, formally enshrined in Article Nine of the Constitution. 
While the country of Bhutan has become almost synonymous with the 
measurement of happiness, the measure of GNH it adopts is actually a 
multidimensional poverty index consisting of many different dimensions and 
indicators. This measure of ‘happiness’ should not be confused with that used in 
most empirical studies. Commonly, happiness is measured using a single 
subjective question, where responses take the form of a Likert scale, such as: “On a 
scale of 1 to 10, in general, how satisfied or happy are you with your life?” where 1 
is unhappy and 10 is very happy. 
Bhutan’s GNH, by contrast, relates to the creation of the enabling 
conditions whereby people are able to pursue well-being in sustainable ways 
(United Nations, 2013b). This is very different from measuring subjective well-
being with a single happiness question. In its latest version, the GNH index for 
Bhutan incorporates information on 124 variables which relate to the following 
nine domains of well-being: psychological wellbeing; health; education; time use; 
cultural diversity and resilience; good governance; community vitality; ecological 
diversity and resilience; and living standards (Ura et al., 2012). Such an index is 
extremely costly to construct, given the length of household surveys that need to 
be undertaken. 
This chapter is unable to replicate the GNH index due to unavailability of 
information. However, by using data from the 2012 Bhutan Living Standard 
Survey, a proxy in the form of a multidimensional poverty index based on the work 
of Alkire and Foster (2011) is calculated. Details of this are provided in Section 4.3. 
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Despite a strong governmental focus on well-being, poverty remains as 
much a problem in Bhutan as in other South Asian countries. For example, in 
Nepal, 2011 statistics put income poverty at 25.2 percent (Asian Development 
Bank [ADB], n.d) and multidimensional poverty at 44.2 percent (Oxford Poverty 
and Human Development Initiative [OPHDI], 2013). In the Maldives, 2011 data 
shows income poverty at 15 percent (Asian Development Bank [ADB], n.d) and 
2009 data shows multidimensional poverty was at 35.6 percent (United Nations 
Development Program [UNDP], 2013a).  Although a 2012 survey positioned both 
income poverty and multidimensional poverty in Bhutan at a mere 12 percent 
(National Statistics Bureau [NSB], 2012a) – relatively low in comparison to these 
other South Asian countries – one in every eight Bhutanese is, in fact, still found to 
live below the poverty line (NSB, 2012a).  
The rationale of this investigation is, therefore, to understand the extent to 
which a focus on one particular measure of well-being matters. Using official 
Bhutanese household survey data, this chapter models each of the four measures 
of well-being as a function of household characteristics, education levels, 
employment type, marital status, social capital endowments, as well as economic 
and spatial factors.    
Findings suggest that different measures of well-being are not necessarily 
associated. This subsequently implies that the focus of the Bhutanese government 
on GNH, which is essentially a multidimensional poverty index, may come at the 
expense of improvements in other, and arguably equally or more important, 
measures of well-being. 
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The remainder of this chapter is structured as follows. In section 4.2, a 
succinct literature review is provided. This is followed by an overview of the data 
and model specifications in section 4.3. Section 4.4 presents and analyses the 
results. The final section, 4.5 concludes with policy implications. 
4.2 Literature Review 
A large literature exists which seeks to identify the determinants of human 
well-being. A subset of this literature has examined determinants of different 
measures of well-being within the same study. This subset includes work by 
Kingdon and Knight (2006), Rojas (2008), Graham and Pettinato (2010), 
Dartanto and Otsubo (2013), and Feeny et al. (2014).  
This chapter focuses on the four previously mentioned measures of well-
being, namely: income poverty; multidimensional poverty; perceived poverty; and 
happiness.  
The importance and implications of individual happiness has long been a 
dynamic area of research. Indeed, even Aristotelian scholarship was concerned 
with the concept of “eudaimonia,” translated by Shaw (2009) as “life-long 
happiness”. In the modern era, state entities, such as the Bhutanese Bureau of 
Statistics and the Centre for Bhutan Studies, have measured happiness through 
the use of national surveys. Such surveys provide the means to model the variation 
of happiness according to different factors. In addition, the United Nations now 
produces an annual World Happiness Report, providing cross-country 
comparisons of subjective well-being. 
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Each measure employed captures a different attribute of well-being. 
Previous research has shown that the importance of these attributes varies in 
terms of the measure of well-being used as well as the country context. For 
example, Dhamija and Bhide (2013) find that larger households are more likely to 
be income poor in rural India, while Dartanto and Nurkholis (2013) find the 
reverse to be true in Indonesia. Coromaldi and Zoli (2012) find that unemployed 
workers are at risk of being multidimensionally poor but not necessarily being 
income poor in Italy. In addition to the determinants of well-being, the inter-
relationships between different measures of well-being are not well established. 
For example, while Kingdon and Knight (2006) find an important link between 
happiness and income poverty in South Africa, Neff (2007) suggests that no 
meaningful association is evident. Education appears to be the only variable that 
consistently correlates with well-being.  
In general, research on this subject employs the following explanatory 
variables when modelling the determinants of well-being: household 
characteristics; education levels; employment; marital status; social capital 
endowments; and economic and spatial factors. Each of these will now be 
discussed in turn.   
4.2.1 Household Characteristics 
Previous studies have demonstrated that household characteristics can be 
an important determinant of well-being. Generally, it is found that the more 
people comprising a household the more likely it is to be in poverty (Robey, 1990; 
Benfield, 2008; and Feeny et al., 2014). This is largely due to the fact that meeting 
the needs of a large number of people puts more significant strain on the 
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household. At the same time, having children in a household is often found to be 
positively associated with happiness (Oshio & Kobayahsi, 2010; Dartanto & 
Nurkholis, 2013). Other studies, however, have shown that these relationships are 
non-observable or even opposing (Royo, Velazco, & Camfield, 2013). This is likely 
due to the different countries in which the studies were conducted.  
In addition to household size and composition, ethnicity and dwelling size 
are also found to be important for well-being. Having a larger number of rooms 
has been found to be positively associated with happiness (Chyi & Mao, 2012). And 
Neff (2007), in his study of South African, finds that whites and peoples of Indian 
origins are better off than those who are coloured and belonging to the African 
population. 
4.2.2 Education levels 
The positive influence of education on well-being is well described in 
Michalos (2008). Other studies have also found education to also have a positive 
association with happiness (Gerdtham & Johannesson, 2001; Pankaj & Dorji, 
2004; Chyi & Mao, 2012). Similarly, higher levels of education are likely to be 
associated with a lower probability of being poor (see for example Mukherjee & 
Benson, 2003; Silva, 2008; Odingo, 2009; Çaglayan, Kosan & Astar, 2012). 
Importantly, the degree to which education can improve well-being can 
vary according to type of education and who is educated. For example, Elmslie and 
Tebaldi (2014) found that education levels of female counterparts are unimportant 
in explaining marital and general happiness. However, the education levels of 
male counterparts are found to have a positive impact on marital happiness but 
not on general happiness.  
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On the contrary, Oshio and Kobayashi (2010) have shown that, in Japan, 
the relationship between education and happiness is insignificant. And the 
findings of Caporale, Georgellis, Tsitsianis, and Yin (2009) suggest that, in the 19 
European countries they studied, the relationship between happiness and 
education might actually be negative.   
4.2.3 Employment Status 
Studies by Di Tella, McCulloch and Oswald (2001) and Ruprah and Luengas 
(2011) find that unemployment is more likely to be negatively associated with 
happiness. Similarly, studies by Rupasingha and Goetz (2007), Caglayan et al. 
(2012), and Dartanto and Nurkholis (2013) all find that employment status is an 
important determinant of various measures of poverty.   
Adeoti (2014) shows that well-being can vary according to the type of 
industry the individual (or household head) is employed in, while Bruck and 
Kebede (2013) find that households engaged in the “off-farm” sector are less likely 
to be multidimensionally poor in Nigeria and Ethiopia, respectively.   
4.2.4 Marital Status 
In general, being in a (stable) marriage is shown to be positively associated 
with well-being (Rojas, 2011). Results from investigations by Gerdtham and 
Johannesson (2001), Chyi and Mao (2012) and Royo et al. (2013) all indicate that 
households comprising married couples are generally happier than those that are 
widowed, divorced or separated.  
The association between marital status and poverty is a little more 
complicated than it is with happiness. A study by Coromaldi and Zoli (2012) shows 
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that single and widowed households are less likely to be income poor, although 
married couples are less likely to be multidimensional poor.   
4.2.5 Social capital endowment6  
A positive relationship between social capital and well-being is established 
in the literature. In particular, Oshio and Kobayashi (2010) and Sarracino (2013) 
find that social capital increases happiness, while Rupasingha and Goetz (2007) 
find that it reduces income poverty. 
4.2.6 Economic, Regional and other control factors 
A key economic factor found to significantly influence well-being is that of 
home ownership. Kingdon and Knight (2006) find that households living in their 
own home are more likely to be happier. However, affordability7 is an important 
qualification here, as living in a private dwelling often entails borrowing large 
sums of money which, in turn, can cause financial stress and a subsequent 
decrease in well-being.  
In many studies it is shown that spatial factors also play a role in 
determining well-being. A common spatial segmentation is that which 
distinguishes between urban and rural locations. Studies such as those by Silva 
(2008) and Caglayan et al. (2012) have concluded that households in urban areas 
are less likely to be poor.  
Other factors found to be important determinants of well-being include age, 
sex and wealth. Kingdon and Knight (2006) and Caglayan et al. (2012) confirm a 
                                                   
6 Different studies use different aspects of social capital but are based on general framework of 
social capital such as networks, norms, and social trust. 
7 Affordability here refers to the ability to build one’s own private dwelling with your own savings 
or by borrowing.  
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positive association between getting older and increased well-being. In addition, 
their findings indicate that males are more likely to exhibit greater levels of well-
being.  
The brief survey of the literature not only demonstrates that results can 
vary significantly according to context, but also that a study of different measures 
of well-being in a single country would provide greater insight as to the impact of 
various variables.  
4.3 Data and Model Specification 
The well-being measures used in this chapter are taken from the 2012 
Bhutan Living Standard Survey (BLSS). The survey follows the same methodology 
as that used in the World Bank’s Living Standards Measurement Study and is 
administered by the National Statistics Bureau of Bhutan. The sample selected for 
mandatory participation in the survey is nationally representative, based on 
census data collected by the Bhutanese authorities.     
There are currently three phases of this survey, conducted in 2003, 2007 
and 2012. Unfortunately, there are significant differences in both the way each 
survey has been administered and the scope of the questions asked. This has 
significantly affected the data set. For example, in 2003 the sample size was only 
4,120 households, compared with approximately 10,000 households in 2007 and 
2012. Further, the surveys in 2003 and 2007 do not have specific questions 
relating to happiness or perceived poverty.  
Due to these discrepancies, in this chapter only data from the 2012 survey is 
used. Table 4.1 provides a summary of the survey sample. The total sample for the 
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study includes 8,847 households after considering the non-respondents and 
missing observations in some variables.  
According to Table 4.1, out of 9,998 households selected for the study, the 
sample selected from both urban and rural areas are almost equal with 5,012 
households for urban and 4,986 households for rural areas. This is a good sample 
selection because both rural and urban areas have fair representation in the study.  
Table 4.1. Sample size for BLSS by Urban and Rural areas in Bhutan, 
2012 
 Urban Rural Total 
No. Of Primary Sampling Units 322 1,506 1,828 
Sample size 5,012 4,986 9,998 
Source: BLSS, 2012. 
Happiness and perceived poverty are self-reported ratings corresponding to 
specific questions in the survey. Happiness (NSB, 2012b, p.199) is measured on a 
five-point Likert scale in response to the question: “In general, how happy do you 
consider yourself to be?” The five-point scale corresponds to: 1. Very unhappy, 2. 
Moderately unhappy, 3. Neither happy nor unhappy, 4. Moderately happy, 5. 
Very happy.” 
Similarly, perceived poverty is based on the question: “Do you believe that 
your household is poor?” Respondents are asked to select the most appropriate 
descriptor: “1. No, 2. Neither poor nor non-poor, 3. Poor, 4. Very poor.” Perceived 
poverty thus corresponds to a four-point ordered categorical variable.  
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Income poverty is measured using a binary variable. Specifically, if a 
household earned less than 1,704.84 Nu. per person per month in 2012 then the 
household is categorised as income poor8. These figures are sourced from the 
Poverty Analysis Report (NSB, 2012a).  
The Multidimensional Poverty Index (MPI) is based on the Alkire and 
Foster (2011) methodology. Details on how the methodology can be applied to this 
survey data can be found in Bhutan MPI (NSB, 2014d, p. 4-9). This chapter uses 
the MPI index already calculated by the NSB. The MPI is comprised of three 
dimensions, corresponding to health, education and standard of living that are 
used in the global MPI. Typically, these three dimensions are measured using ten 
indicators. For the current analysis, however, 13 indicators comprise the MPI as 
included in the NSB of Bhutan, the additional ones being: access to roads; land 
ownership; and livestock ownership. These variables are widely accepted as 
important factors for well-being in Bhutan (NSB, 2014d).  
Eight of the indicators used to calculate the MPI are consistent with 
international guidelines. The two exceptions are that food security and housing 
materials are used to proxy nutrition and floor materials since these variables are 
unavailable from the survey. Each dimension is given an equal weight of 1/3. In 
the analysis, headcount is considered the percentage of people who are identified 
as multidimensionally poor. A household is deemed poor if it is deprived in at least 
33 per cent of the weighted indicators. 
Following previous studies, the determinants of well-being are examined by 
employing a regression framework in the form of:  
                                                   
8 For detailed methods in deriving income (consumption)/expenditure for the study, please refer 
section 5.3 in chapter 5. 
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WB!∗ = β′x! + e!            (4.1) 
WB!∗ is a measure of well-being for household i., β′ is a vector of parameters 
to be estimated, x! is a vector of explanatory variables and e! is a random error 
term. The four measures of well-being are income poverty, multidimensional 
poverty, perceived poverty, and happiness.  
Depending on the binary or ordered nature of the dependent variables, 
probit or ordered probit models are estimated. Income poverty and MPI poverty 
are dichotomous variables. Therefore, the observed binary dummy variable is 
defined as follows: 
WB! = 1    if WB!∗ > 00    if WB!∗ = 0                        (4.2) 
where WB! is income poverty and multidimensional poverty. The probability of 
event occurring for any value of WB! is: 
Prob WB! = 1 x! =  Φ(β′x!)                        (4.3) 
Prob WB! = 0 x! = 1−  Φ(β′x!)                 (4.4) 
Where Φ(… ) is the standard normal cumulative distribution function.  
Happiness and perceived poverty are ordered categorical variables. 
Therefore, the ordered alternatives are defined as follows: 
WB! =
1           if   −∞ < WB!∗ ≤ µ!2           if       µ! < WB!∗ ≤ µ!3           if       µ! < WB!∗ ≤ µ!4           if       µ! < WB!∗ ≤ µ!5            if       µ! < WB!∗ < ∞        (4.5) 
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where WB!  is the well-being measure of happiness and perceived poverty. µ! 
represents the thresholds parameter to be estimated along with parameter vector β. The probabilities of WB! on a scale of 1 to 5 is measured as:  
Prob WB! = 1 x! =  Φ µ! − β!x! −Φ −β!x!          (4.6) 
Prob WB! = 2 x! =  Φ µ! − β!x! −Φ µ! − β!x!         (4.7) 
Prob WB! = 3 x! =  Φ µ! − β!x! −Φ µ! − β!x!         (4.8) 
Prob WB! = 4 x! =  Φ µ! − β!x! −Φ µ! − β!x!        (4.9) 
Prob WB! = 5 x! =  1−Φ µ! − β!x!          (4.10) 
where 𝜇! < 𝜇! < 𝜇! < 𝜇! and Φ(… ) is the standard normal cumulative distribution 
function. In both the probit and ordered probit estimation, robust standard errors 
are computed in order to correct for potential heteroscedasticity. It is also 
important to note that the current study focuses on the type of association whether 
it is positive or negative between different variables, therefore, marginal effects are 
not measured to see the degree of likeliness.   
Endogeneity could possibly lead to biased estimates. To address this issue, 
bivariate probit is estimated for income poverty and multidimensional poverty, 
while bivariate ordered probit model is estimated for happiness and perceived 
poverty as jointly determined outcomes. Bivariate probit and ordered probit 
models 9  are found to produce consistent and robust estimates when binary 
endogenous variables are present in binary choice models (Elmslie & Tebaldi, 
2014).  
                                                   
9 Specification for bivariate probit and ordered probit model is provided in appendix 3. 
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Despite performing bivariate models to test for endogeneity, problem could 
still persist leading to inconsistent coefficient estimates and thus uninterpretable 
outcomes. According to Duncan, Magnuson and Ludwig (2004) endogeneity 
stemming from omitted variables is problematic to measure especially with cross 
sectional data, because some measures that may be central to the selection process 
are themselves endogenous. This leads to the problem of over controlling in 
regression models. 
In simplest term, the Hausman test is suggested, where efficient estimates 
is compared to the consistent estimate using a test that follows an asymptotic 
standard normal distribution. However, such test could not be performed in the 
study due to unavailability of reliable instruments in the data. More so, the 
different instruments required for different well-being measures are so large that 
it seemed almost impossible to get one.   
4.3.1 Descriptive results 
Table A4.5 in appendix 1 presents the summary statistics of the variables 
used in the study.  
On average, 6.8 percent of household members are found to be income 
poor, while 9.5 percent are multidimensionally poor. Interestingly, many 
household heads do not consider their households to be poor, however, this is 
likely due to the fact that the majority of households share social conditions. 
Further, perceived happiness is also found to be high, averaging 4.1 out of 5. 
The explanatory variables include employment, household size, nationality 
of the household head, number of dependents, number of rooms, literacy rate, 
level of education achieved, marital status, whether households have a savings 
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account, whether a household is a member of any farmer’s cooperatives, how 
trustworthy neighbours are, feelings of togetherness, whether households worship 
any local deity, household ownership, and whether the household is urban. Each 
model also includes the other three measures of well-being as explanatory 
variables. Definitions of these variables are provided in Table A4.4 in appendix 1.  
The average household size in the sample is 4.45, with a maximum of 17 and 
a minimum of one. More than 98 percent of household heads are Bhutanese, 
suggesting that the country does not have a lot of foreign nationals or large 
amounts of immigration. Nearly one third (31.4%) of household members are 
classified as dependents. Household dwellings have, on average, three rooms. 
On average, only seven percent of household members are educated above 
secondary school and approximately 10 percent of household heads have acquired 
tertiary qualification. A household head is less likely to be unemployed compared 
to other household members, confirming the importance of the household head as 
the chief financial provider.  
Different sets of models are estimated for each measure of well-being. 
Results are provided in appendix 1. Table A4.6 provides the results of the probit 
and ordered probit models without controlling for different measures of well-
being. Similarly, Table A4.7 is also generated without controlling for different 
measures of well-being but with district cluster effects. Table A4.8 presents the 
results from probit and ordered probit models after controlling for different 
measures of well-being and with district cluster effects, respectively. Table A4.9 
and Table A4.10 present the results generated from bivariate probit model on 
income poverty and multidimensional poverty. The results from bivariate ordered 
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probit models on happiness and perceived poverty are presented in Table A4.11 
and Table A4.12. The possible combination of binary variables with ordered 
variables would lead to semi-ordered bivariate model but due to the unavailability 
of this option in STATA, not all the possible combinations could be performed. 
However, the results from ordinary probit and ordered probit models do not 
undermine the robustness of the findings because the results with and without the 
consideration of endogeneity do not differ drastically in those cases where a 
bivariate model could be estimated. 
4.4 Results and Interpretation 
The coefficient estimates (together with their standard errors) are 
presented in Table 4.2. In the first two columns the estimates are based on the 
probit model where the exogenous variables include the alternate measures of 
well-being, including district dummies. The third and fourth columns correspond 
to univariate multinomial ordered probit models. For each model the coefficient 
estimates are separated into two panels: panel A, comprising the interaction 
between well-being measures; and panel B, the set of exogenous variables. The 
district dummies are not reported for the sake of brevity.  
Coefficient estimates are generally consistent with a priori expectations. In 
panel A, for example, happiness is estimated to negatively correspond to all forms 
of poverty. Further, this negative association is statistically significant. These 
findings indicate that happier households are less likely to be poor. This is 
consistent with previous research by Fredickson (2004), which suggests that 
happiness is more than just an outcome indicator representing an important 
precursor to other aspects of well-being. 
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Table 4.2. Estimation results 
 
Independent variables 
INCOME 
POVERTY 
MPI 
POVERTY  
PERCEIVED 
POVERTY HAPPINESS 
Pa
ne
l A
 
INCOME POVERTY -- 0.0986  0.271*** -0.178*** 
  (0.070)  (0.053) (0.053) 
MPI POVERTY 0.0379 --  0.213*** -0.160*** 
 (0.071)   (0.047) (0.046) 
PERCEIVED POVERTY 0.308*** 0.172***  -- -0.481*** 
 (0.047) (0.041)   (0.024) 
HAPPINESS -0.109*** -0.111***  -0.399*** -- 
  (0.034) (0.030)  (0.020)  
 HOUSEHOLD SIZE 0.265*** -0.00219  -0.0135* 0.0163** 
Pa
ne
l B
 
 (0.014) (0.013)  (0.007) (0.007) 
HOUSEHOLD HEAD 
NATIONALITY -0.169 -0.184  -0.201** -0.0944 
 (0.317) (0.241)  (0.101) (0.088) 
DEPENDENTS 0.0941 0.464***  0.221*** -0.228*** 
 (0.131) (0.096)  (0.059) (0.058) 
ROOMS -0.207*** -0.134***  -0.135*** 0.0262*** 
 (0.026) (0.019)  (0.009) (0.010) 
LITERACY -0.532*** -1.130***  -0.266*** 0.0813*** 
 (0.124) (0.104)  (0.031) (0.030) 
EDUCATION -1.438** -1.130  -0.537*** 0.121*** 
 (0.718) (0.779)  (0.048) (0.045) 
UNEMPLOYED 0.549 -1.221**  0.349** -0.120 
 (0.403) (0.574)  (0.137) (0.137) 
MARRIED -0.362** -0.109  0.0477 0.0856** 
 (0.147) (0.116)  (0.044) (0.042) 
WIDOWED -0.105 -0.201  0.0186 -0.0353 
 (0.235) (0.175)  (0.066) (0.063) 
MEMBER -0.363*** 0.242**  -0.0355 0.0332 
 
(0.134) (0.095)  (0.070) (0.073) 
TRUST -0.0381 0.0392*  -0.00895 0.0738*** 
 
(0.026) (0.023)  (0.013) (0.012) 
TOGETHERNESS 0.0117 0.0160  0.0353*** 0.0685*** 
 
(0.024) (0.022)  (0.013) (0.012) 
DEITY -0.0561 0.0202  0.0141 0.0731** 
 
(0.071) (0.064)  (0.033) (0.031) 
SAVINGS -0.462*** -0.270***  -0.333*** 0.114*** 
 (0.068) (0.056)  (0.032) (0.031) 
OWNERSHIP 0.260*** 0.336***  0.0879** 0.0322 
 
(0.094) (0.075)  (0.039) (0.039) 
URBAN -0.300*** -0.735***  -0.269*** -0.137*** 
 
(0.090) (0.088)  (0.039) (0.040) 
Note: Standard errors in the parentheses. *, **, *** denotes statistical significance 
at 10 percent, 5 percent and 1 percent, respectively. For happiness and perceived 
poverty, the variables are based on household heads, unlike the variables for 
income poverty and multidimensional poverty, which are based on the entire 
household. District dummies are not presented in the table. N= 8,847 for each 
model. 
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Interestingly, the findings that suggest happiness and poverty are negatively 
associated are inconsistent with the proposition that the poor adjust their 
expectations to their circumstances and thereby achieve happiness (as in Kingdon 
and Knight, 2006, pp.1203). Importantly, however, this observation is consistent 
with the work of Lever, Pinol and Uralde (2005), Senik (2014) and Feeny et al. 
(2014).   
While the association between the three forms of poverty is clearly positive, 
estimates relating to the association between income and MPI poverty clearly 
indicate that there is a degree of distinction. Specifically, whilst the estimates are 
positive, they are not significant. Results obtained from the bivariate probit model 
(provided in Table A4.9) suggest a negative yet significant relationship between 
the two. Such findings could be due to the fact that multidimensional poverty does 
not measure poverty economically. Table A4.13 (in appendix 1) shows correlations 
between income poverty and various indicators of multidimensional poverty. The 
highest association, at 23.8 percent, is observed between income poverty and 
cooking fuel10. All other associations are less then 20 percent, which indicates that 
income poverty and multidimensional poverty cannot be positively related. This 
result suggests that these two concepts differ (to a degree) both theoretically and 
empirically, a distinction corroborated by the fact that the estimated influence of 
the various explanatory factors varies according to the type of well-being 
considered. In particular, the coefficient estimates provided in panel B 
demonstrate that there are noticeable differences in the signs and magnitudes of 
the relationships considered. In general, there is a lack of consistency across the 
                                                   
10 Cooking fuels considered for the study are Gas (LPG), Electricity, Wood, Coal, Kerosene, Dung 
cake, and Bio-gas. 
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four measures of well-being, although this is mainly the case between perceived 
and rule-based measures.  
Within each group of rule-based and perceived measures the coefficients 
are generally consistent. For example, the coefficient estimates relating to 
household size indicate that larger households are more likely to be income poor 
but also happier, as well as being less likely to perceive themselves as poor. This 
estimated positive association is consistent with the work of Chyi and Mao (2012) 
and suggests that larger households in Bhutan might provide members with 
stronger social networks, more emotional support and higher levels of 
psychological well-being. 
The nationality variable is the weakest of all the household characteristic 
measures considered. Only in one instance is it estimated to have a significant 
negative association with well-being. This result may reflect the stringent 
immigration and citizenship laws of the country.  
 Results also suggest that additional rooms in a household can generate 
additional income through renting, as well as allowing increased freedom and 
independence, which leads to increased happiness. This finding is again consistent 
with Chyi and Mao (2012), as well as with the work of Etim and Edit (2014). Levels 
of education are also estimated to have favourable association across each 
measure of well-being. This result is consistent with Treffgarne (2002) and Preidt 
(2009), who both argue that knowing how to read and write can assist with the 
effective functioning of daily responsibilities, such as reading directions and 
medical transcripts and undertaking monetary transactions.  
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In Bhutan, unemployed people are more likely to perceive themselves as 
poor but are less likely to be multidimensionally poor. In the BLSS (2012), the 
main categories of unemployment include studying (38%), undertaking house or 
family duties (37%) and being retired (16%). It could be the case that unemployed 
household members are making informal economic contributions to the 
household in the form of free but mandatory labour, such as herding cows, 
collecting firewood, fetching water and other household chores, thereby reducing 
multidimensional poverty.  
Married household members are less likely to be income poor but more 
likely to be happier, which suggests that personal fulfilment and social integration 
can be derived from marriage (Ryan, 1981). Similar observations have been made 
in studies by Gerdtham and Johannesson (2001), Graham and Pettinato (2002) 
and Oshio and Kobayashi (2010). On the other hand, however, being a widower 
has no significant association on any measure of well-being. This could reflect the 
fact that Bhutan is a matriarchal society and that it is common practice for women 
to inherit land and other household belongings (Giri, 2004).  
For variables measuring social capital endowments, being a member of a 
community organisation is statistically significant in the cases of both income 
poverty and multidimensional poverty. Household being a member of a 
community organisation is more likely to be income poor, possibly due to the 
financial connections that form in such organisations. For example, households 
that are members of food cooperatives are assisted in finding markets for their 
products. In contrast, being a member of a community organisation is more likely 
to be multidimensional poor, possibly due to the fact that membership is 
accompanied with obligations, such as paying for the needs of others and the 
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expectations of free labour (Ura, 2005). Community services can also deprive the 
household in other non-economic ways, such as in schooling and food security. In 
some communities for example, school aged children contribute to the household’s 
community obligations rather than going to school.  
Household trusting a neighbour is more likely to be happy. With more trust, 
comes more happiness. Happiness is likely to increase because of the 
psychological benefits of social cohesion. A problematic neighbour, on the other 
hand, can not only cause social harm but can also lead to emotional distress and 
can reduce happiness. This finding is consistent with Helliwell and Wang (2011). 
The positive association between trust and multidimensional poverty is also 
statistically significant, which indicates that trusting a neighbour comes at a cost. 
In most parts of Bhutan, leaving children with neighbours is common practice, 
especially when adult members of the household are busy in chores such as 
tending to crops. The return of favour, which is customary in Bhutan, can take a 
number of forms, for example providing free labour or other assistance. Such 
practice, however, often seems to sacrifice household need in place of returning 
the favour to the neighbour. 
The feeling of togetherness in a neighbourhood is both positively and 
significantly associated with perceived poverty and happiness. This result should 
not be seen as contradictory, but rather as complementary. Indeed, when 
households perceive themselves to be poor they are more likely to look for outside 
support. When such households seek neighbourly assistance they contribute to the 
forging of closer ties, which in turn contributes to a greater and stronger sense of 
local community. Knowing that this support exists can provide an additional layer 
of social security and, therefore, happiness.  
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The association between worshipping a local deity is particularly significant 
in the case of happiness. The relationship is positive, which suggests that 
worshipping a local deity can provide psychological benefits and lead to more 
happiness. It is observed that social capital variables such as trust, togetherness 
and worshipping a local deity are all more important in creating happiness than 
explaining the incidence of poverty.  
With regard to economic and regional factors, the association between 
having a savings account and different measures of well-being is statistically 
significant across the models. Having a savings account is negatively associated 
with different poverty measures and positively associated with happiness, which 
indicates that access to financial services is an important component of well-being.   
While the association between home ownership and happiness may be 
insignificant, it is certainly significant for all forms of poverty and, interestingly, 
also estimated to be positive. Such findings are also observed in research 
conducted by Kingdon and Knight (2006). 
Bhutan is currently experiencing several housing supply peculiarities, 
including the fact that average rents barely meet monthly repayment instalments 
(Dema, 2013). Loan repayments are required to begin during the construction 
period, a period which can easily take over two years. During this period, 
borrowers not only have to pay loan repayments for housing construction but also 
have to cover the costs of interim accommodation. This not only implies that 
owning a house is an expensive venture, but also that the requirements involved 
means that average households have to sacrifice a large part of their budget, which 
frequently leaves them unable to secure basic necessities.  
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Table 4.3. Household ownership by area 
Households Own dwelling Does not own Total 
Urban household 772 3,619 4,391 
Rural household 3,487 730 4,577 
Total 4,619 4,349 8,968 
    Source: BLSS, 2012. 
Urban households are less likely to be poor and also less likely to be happy. 
This finding is generally consistent with many previous studies (Kingdon & 
Knight, 2006; Silva, 2008; Gerdtham & Johannesson, 2011; Caglayan et al., 2012; 
Ataguba et al., 2013). While this finding suggests that residing in urban areas 
provides people with greater economic opportunities, it also suggests that those in 
urban households have to contend with higher crime rates, pollution and 
associated worries, which corresponds to decreased happiness (Bridge, 2013).  
In summary, the significant determinants common to all four aspects of 
well-being are: having a saving account; having a proportion of literate people in 
the household; the number of rooms; and the area of residence. This suggests that 
these variables are very important for policy makers. Other determinants differ, 
which suggests that there are opportunities for the government to target particular 
forms of well-being. 
4.5 Conclusion and Policy Implications 
This chapter has examined the four determinants that contribute to the 
measurement of well-being, namely: income poverty; multidimensional poverty; 
perceived poverty; and happiness. Using the Living Standard Survey for 2012, the 
chapter has illustrated that differences in the way that well-being is measured 
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correspond to differences in the conclusions drawn regarding the determinants of 
well-being, and therefore to differences in policy prescriptions. Specific policy 
recommendations vary according to the measure of well-being that policy makers 
prioritise. While Bhutan asserts that it adopts strategies which maximise 
‘happiness,’ the measure of happiness utilised is in fact a multidimensional 
poverty index.  
Despite the differences that this chapter has indicated, there is nevertheless 
a degree of compatibility, particularly in terms of the important and significant 
inter-relationships between the different measures of well-being. Indeed, this 
chapter has found that there are some variables common to all four measures of 
well-being and that should therefore be prioritised by the Bhutanese government. 
These include initiating programs aimed at improving education and access to 
financial services. 
Other important finding from this study is the relationship between 
different measures of well-being. It is discovered that objective measure of poverty 
such as income poverty and multidimensional poverty are not significantly 
associated. However, a household that is income poor, multidimensional poor and 
perceived poor are less likely to happy while households which are happy are less 
likely to be income poor, multidimensional poor and perceived poor. This finding 
has further policy implications.  
Firstly, policymakers should focus independently in alleviating income 
poverty and multidimensional poverty noting that minimizing income poverty is 
not likely to benefit in curving multidimensional poverty.  
Secondly, policymakers in Bhutan should concentrate in fighting poverty, 
be it income poverty, multidimensional poverty or the perceived poverty. The 
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common concept of no relationship between poverty and happiness is not true in 
case of Bhutan.  
Thirdly, it is equally important for the policymakers to administer 
conditions under which happiness might be encouraged because being happy can 
take the precedence and help alleviate poverty. The various determinants by their 
level of importance have already been discussed in order to reduce different 
poverties and create happiness.  
Future research should focus on devising measures of well-being that are 
appropriate for the specific contexts of different countries. This would involve the 
careful consideration of those indicators to include in a multidimensional poverty 
index, as well as determining how individual indicators should be weighted. The 
self-reported level of happiness might be one of the variables included in such an 
index. Another avenue for further consideration is how best to control the 
endogeneity of many of the variables which are included in models explaining 
components of human well-being. More robust parameter estimates would 
strengthen the policy recommendations arising from such analyses. Further, as 
income poverty, multidimensional poverty and perceived poverty measures reflect 
similar attribute, it would advisable for future researcher to conduct pairwise or 
combined versions of poverty instead of including all the measures together in one 
model. With regards to Bhutan, it is recommended that the government devise a 
means through which to conduct the BLSS and GNH surveys together. This would 
benefit future research as well as lessen response fatigue.   
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CHAPTER 5: DETERMINANTS OF INEQUALITY IN RURAL BHUTAN 
5.1 Introduction 
The key policy objective of many countries attempting to reduce poverty has 
long been the fostering of economic growth. However, it has been argued that high 
levels of economic growth may not necessarily result in the equal distribution of 
income. Thus, recent studies have largely focused on considering the effects of 
inequality on poverty, as researchers agree that inequality has direct influence on 
poverty reduction (Fields, 2001). Despite consistent global economic growth in the 
2000s, many countries around the world experienced rising income inequality 
(United Nations Development Program [UNDP], 2013c). For instance, in a sample 
of 116 countries, income inequality widened by 9 percent in high-income countries 
and by 11 percent in low- and middle-income countries (UNDP, 2013c). High 
levels of income inequality are not only considered morally undesirable, they are 
also considered by many to be a great cause of conflict, in that they limit 
cooperation and can lead to the creation of psychological and physical stresses 
(Wilkinson & Pickett, 2009). In rural areas, inequality curtails access to proper 
health facilities, housing, quality education and work (National Rural Health 
Alliance Inc. [NRHAI], 2014). Moreover, inequality tends of affect rural 
populations more severely, as goods and services are far more expensive in rural 
areas than they are for urban counter parts (NRHAI, 2014).   
The objective of this chapter is to understand the changes in inequality in 
rural Bhutan between 2007 and 2012. Bhutan is a primarily agrarian society, with 
more than 60 percent of its population dependent on agricultural farming for its 
livelihood (Gross National Happiness Commission [GNHC], 2013, p.36). However, 
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due to the fact that rural areas in Bhutan are characterised by high mountains and 
narrow valleys, opportunities to earn income from agricultural activities are 
limited. This fact has been exacerbated due to limited rural access to farming 
technology. Consequently, a large proportion of the rural population engage in 
non-farm production activities, such as home-based milling, backyard poultry 
raising, retail businesses and construction, to generate household income.11 This 
can be problematic, however, as households that are unable to engage in such 
activities are disadvantaged from the wider development process. This is 
manifested in widening inequality.  
National measures of inequality in Bhutan remained largely consistent in 
the years 2007 to 2012, with 0.352 in 2007 and 0.36 in 2012. However, rural 
inequality widened from 0.315 in 2007 to 0.34 in 2012 (NSB, 2012a). In this 
chapter, inequality is generated using the Gini, Theil and Atkinson indexes, so as 
to most accurately consider how inequality is distributed across different districts 
in Bhutan. With-in and in-between inequalities are also produced, to provide for 
more comprehensive analysis. Findings suggest that inequality has widened most 
significantly in the western and eastern regions – those which have experienced 
rapid increases in housing infrastructure, hydro-power constructions and the 
development of regional and national centres. In contrast, inequality has narrowed 
in the central region, which has experienced inadequate road connectivity and 
minimal infrastructure development.  
Having emphasized the importance of inequality, the second section of this 
chapter focuses on the determinants of inequality. Using household 
                                                   
11 Overall, non-farm activities contribute to approximately 67 percent of rural income, while only 
17 percent can be attributed to agricultural activities (Rahut, Jena, Ali, Behera & Chhetri, 2015). 
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characteristics, community amenities, area of residence, other household 
endowments and district level effect, this chapter employs the Regression-Based 
Inequality Decomposition (RBID) method adopted by Fields (2003). Very little 
research has been done with regards to the micro-level determinants particularly 
in identifying contribution to widening or narrowing of income inequality. As 
such, this analysis is a crucial contribution to the literature (Naschold, 2009). 
Earlier studies are mostly descriptive and do not provide evidence as to how 
household endowments and characteristics explain income inequality (Naschold, 
2009). Thus, understanding the micro-level determinants of income inequality 
may have important policy implications. Indeed, Naschold (2009) suggests that 
“knowing what factors determine income inequality would highlight whether 
existing inequalities are due to intrinsic unchangeable characteristics, such as 
location or ethnicity, or due to variables whose distribution can be changed 
through policy, for instance, through broadening access to education” (p. 747).  
Studying inequality and its determinants in Bhutan is particularly 
important, given the country’s recent transition to parliamentary government. The 
constellation of parliamentary democratic government may contribute to greater 
social cohesion, yet this could unravel with widened inequality. This chapter 
suggests that education, especially at higher secondary level, is the single most 
important variable necessary for narrowing inequality in rural Bhutan. 
The chapter is structured as follows: section 5.2 discusses the methodology 
employed; section 5.3 presents data and its sources; inequality in Bhutan in 2007 
and 2012 is outlined in section 5.4; section 5.5 presents Regression Based 
Inequality Decomposition, along with the extant literature; the final section, 5.6 
concludes with policy recommendations.  
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5.2 Methodology 
There are several methods through which to measure income inequality. 
This study relies on the three most commonly used indexes: the Gini index, the 
Theil index and the Atkinson index. 12  The most commonly used inequality 
measures conform to the following set of axioms or the properties as described in 
Litchfield (1999): 
1. Anonymity or symmetry: The inequality measure should be independent of 
any characteristics of individuals (or households) other than their income 
or any other indicator that is being measured. 
2. Income scale of independence: Inequality measures should be unaffected if 
there is uniform proportional change in the households’ income. 
3. Population independence: Inequality measures should be invariant to 
replications of the population. 
4. The Pigou-Dalton Transfer Principle: Income transfer from a poorer to a 
richer person should register a rise in inequality, or at least not a fall. 
5. Decomposability: This requires that overall inequality should be related 
consistently to constituent parts of the population such as population sub-
groups. 
i. Gini Index 
The Gini coefficient is one of the most popular measures of inequality. It is 
based on the Lorenz curve, a cumulative frequency curve that has the potential to 
                                                   
12 Another commonly used measure of income inequality is that which accounts for the shares of 
the richest 1%, 5%, 10% or even 20%. 
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compare the distribution of a specific variable with a uniform distribution that 
represents equality. It is valued between zero and one, where zero represents 
complete equality and one represents absolute inequality. Hence, the larger the 
value of Gini, the greater the level of inequality (Haughton & Khandker, 2009).  
Gini coefficient satisfies the principle of anonymity, scale independence, 
population independence and the Pigou-Dalton transfer principle. However, Gini 
coefficient fails the decomposability axiom.  
As explained in Haughton and Khandker (2009), Gini coefficient can be 
calculated as follows: 
If 𝑋! and 𝑌! are the known points on the Lorenz curve, with 𝑋! indexed in 
increasing order (𝑋!!! < 𝑋!), so that: 
i. 𝑋!  is the cumulated proportion of the population variable, for 𝑘 = 0,…𝑛, with 𝑋! = 0,𝑋! = 1. 
ii. 𝑌!  is the cumulated proportion of the population variable, for 𝑘 = 0,…𝑛, with 𝑌! = 0,𝑌! = 1. 
If the Lorenz curve is approximated on each interval as a line between consecutive 
points, then the area under the Lorenz curve can be approximated by: 
𝐺𝑖𝑛𝑖 = 1− (𝑋!!!!! −  𝑋!!!)(𝑌! + 𝑌!!!)         (5.1) 
When there are 𝑛  equal intervals on the X-axis, equation 5.1 can be further 
simplified into: 
𝐺𝑖𝑛𝑖 = 1−  !! (!!!! 𝑌! + 𝑌!!!)        (5.2) 
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Equation 5.2 gives the Gini Index. 
ii. Theil Index 
The Theil index belongs to the family of generalized entropy (GE) inequality 
measures and it satisfies all the 5 axioms listed in section 5.3. As laid out in 
Haughton and Khandker (2009), the general formula is: 
𝐺𝐸 𝛼 =  !!(!!!) !! !!! ! − 1!!!!        (5.3) 
where 𝑌 is the mean income per person or per capita expenditure. The parameter 𝛼 is the weight given to the distance between incomes at different parts of the 
income distribution. For lower values of 𝛼, GE is more sensitive to changes in the 
lower tail of the distribution and for higher values of 𝛼, GE is more sensitive to 
change in the upper tail. Usually, the value of 𝛼 used are 0, 1 and 2. GE(1) is the 
Theil index, which is written as: 
𝐺𝐸 1 =  !! !!!!!!! 𝑙𝑛 !!!          (5.4) 
 
iii. Atkinson Index 
 The third inequality measure used here is the Atkinson index. Atkinson’s 
set of inequality is decomposable but the two components of with-in and in-
between group inequalities do not add up to total inequality. The Atkinson index 
can measure inequality in the subgroups consistently. It is also very sensitive to 
inequality in the lower end of the income distribution. Atkinson puts more weights 
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to the lower end, thus accounting better for income poverty. As explained in 
Okatch et al. (2013), the Atkinson index can be written as: 
𝐴! = 1− !! !!!!!!! !!! !/(!!!)       (5.5) 
where 𝜀 is an inequality aversion parameter, which can take values between 0 and 
infinity. The higher the value of 𝜀, the better the representation of inequality. In 
the present study, risk aversion parameter is estimated at 𝜀 = 2. The next section 
discusses inequality in Bhutan using these calculations. 
5.3 Data 
Data for this study comes from two rounds of the Bhutan Living Standard 
Survey (BLSS), carried out by the National Statistics Bureau of Bhutan in 2007 
and 2012.13 The household surveys are nationally representative, based on the 
Living Standard Measurement Study (LSMS) methodology developed and 
advocated by the World Bank. The surveys gathered information on household 
consumption expenditure, assets, housing, education, health, fertility, and prices 
of varying commodities through an integrated household questionnaire.  
According to the BLSS reports of both 2007 and 2012 (NSB, 2007, 2012b), 
the surveys were intended to produce statistical indicators at district level. Circular 
systematic sampling included a nationally representative sample of 10,000 
households for 2007 and 9,632 households for 2012. The survey population 
included all households in the country, except for diplomatic and expatriate 
                                                   
13 The BLSS in 2012 was specifically carried out to update the poverty profile of the country, in 
order to assess the 10th Five Year Plan, to produce socioeconomic policy for the 11th Five Year 
Plan, and to update weights for the Consumer Price Index (NSB, 2012b). Therefore, the 
information gathered provides the perfect platform from which to study changes in income 
inequality in these two periods, besides the specific objectives of the survey. 
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households, institutional households, and the barracks of military and para-
military forces. A stratified two-stage sampling of households was adopted, 
whereby a primary stratum was made up of 20 districts and a secondary stratum 
was made up of urban and rural areas. Samples were drawn independently with 
each level of secondary stratum. The primary sampling units were blocks while 
secondary sampling units were households within the selected blocks. The 
sampling frame for the survey came from Population and Housing Census of 
Bhutan (PHCB) 2005. The primary sampling units were selected systematically 
with probability proportional to size, where size is the total number of the 
households in the primary sampling units. 
The response rates were 97.98 percent in 2007 and 93.1 percent in 2012. 
After considering non-respondents, in 2007, the survey covered a total sample of 
9,798 households, out of which a total of 6,856 were rural households. In 2012, the 
survey covered 8,968 households, inclusive of 4,349 rural households. For the 
current study, which focuses on rural Bhutan only, some adjustments have been 
made. In particular in 2007 survey, distance to nearest roads included only tarred 
and feeder roads while 2012 survey included one additional criterion “farm road”. 
In order to make it compatible, for the 2012 data, farm roads have been merged 
with feeder road, as there is very thin line differentiating between the two.  These 
adjustments are made in order to integrate the two variables found to be most 
statistically significant in explaining household income, namely: distance to 
nearest roads, and distance to nearest markets or shops in the regression-based 
inequality decomposition (refer regression result, Table 5.4). After accounting for 
missing observation in these two variables, the sample size is reduced to 6,285 in 
2007 and 3,928 in 2012. 
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Household expenditure for the study period (2007 & 2012) is obtained by 
calculating the various goods and services purchased, consumed from own 
production and received as gifts. Such consumption expenditures are then 
converted into domestic currency (Ngultrum) equivalent values, expressed as 
monthly values and aggregated together so as to get a measure of monthly 
household expenditure. The consumption expenditures exclude investment 
expenditures, expenditure on taxes, pension contributions, insurance premiums, 
and interest payments on loans by households.  
The consumption expenditure aggregate is constructed by employing two 
main groups, namely: food items and non-food items. Three recall periods are 
supplied for the amount spent on purchased and home produced items: last seven 
days, last thirty days and last twelve months. All expenditures are converted into 
monthly expenditure for uniform reference. In the case of non-food items, items 
purchased over the last twelve months and last thirty days are used as reference 
points. All reported amounts are converted into twelve-month data, which is 
divided by twelve so as to convert it into monthly data for comparable referencing 
with food items.  
Per capita household consumption expenditure is used as a proxy for 
household income. Experience indicates that income data from surveys is 
unreliable and in many studies expenditure data is used to proxy income. As 
explained in Narayan and Pritchett (1997), in the presence of saving and dissaving, 
current expenditure is a better measure of permanent income than the current 
income. Further, it is tremendously difficult to measure the income of agrarian 
self-employed individuals in non-monetized communities (see Chapter 1). 
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Therefore, unless otherwise mentioned, income and expenditure in this study are 
used synonymously.  
Real per capita expenditure is used to capture the actual increase in 
expenditure by eliminating price change over time. In order to calculate real 
expenditure, inflation in both food and non-food components of the Consumer 
Price Index (CPI) in Bhutan is accounted for. The nominal per capita expenditure 
is deflated by the proportion of price increase from 2007 to 2012 for 2012 
expenditure and from 2003 to 2007 for 2007 expenditure. However, it is 
somewhat difficult to attribute the same value of Ngultrum across communities in 
mountainous areas because of large differences in transport costs. Therefore, the 
cost of living is likely to vary immensely across communities. In order to make per 
capita expenditure comparable, the most common methodology is to deflate the 
per capita expenditure by a cost of living index (NSB, 2012a). Since a cost of living 
index is not available in Bhutan, an alternative measure, which can control for 
spatial price difference, is used. As the Paasche index approximates the true cost of 
living index, a Paasche index for both the years is calculated with food items using 
the BLSS 2012 and BLSS 2007 median price data. The final per capita per 
expenditure in the analysis has thus accounted for price increase as well as spatial 
price differences.  
5.4 Inequality in Bhutan: 2007 and 2012 
On average, the inequality indexes all indicate that inequality widened in 
Bhutan during this period. Detailed inequality indexes are provided in Table A5.9 
in appendix 1. This trend follows the inequality index generated by the National 
Statistics Bureau of Bhutan. In order to provide a better understanding of these 
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changes in inequality, the districts are grouped into three regions. The western 
region constitutes Thimphu, Paro, Punakha, Wangdue, Gasa, Chukha, Samtse and 
Haa. The central region is formed by Bumthang, Trongsa, Sarpang, Tsirang, 
Dagana and Zhemgang. Finally, the eastern region is made up of Mongar, 
Trashigang, Trashi Yangtse, Pema Gatshel, Samdrup Jongkhar and Lhuntse.  
As illustrated in Figure 5.1 which is generated using Gini inequality index, 
inequality has narrowed in the central regions while increasing in the western and 
eastern regions. The few exceptions are that Pemagatshel in the east and Samtse in 
the west experienced a drop in inequality, while Bumthang in the central region 
experienced widening in inequality. Inequalities produced by the different index 
approaches produce very consistent results.  
Figure 5.1. Changes in rural inequality by Districts 
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In order to map with-in and in-between inequalities in various districts, 
Theil’s and Atkinson’s indexes are used. As is clear in Table 5.1, both with-in and 
in-between group inequalities widened in 2012. Further, with-in group inequality 
is much higher than in-between group inequalities. Both inequality indicators 
produce comparable findings.  
Table 5.1. Within and Between Inequality 
Categories 
THEIL'S ATKINSON 
2007 2012 2007 2012 
With-in group inequality 0.175 0.213 0.253 0.284 
Between group inequality 0.032 0.065 0.057 0.075 
 
In summary, it is clear that inequality widened in Bhutan in 2012. Sixty 
percent of the districts recorded widening in inequality. Even with-in group and 
in-between group inequality shows widening among the districts. While the cause 
of this rise is unclear, it is possible to speculate on potential reasons. Such 
speculations are discussed in the next section. 
5.4.1 Possible reasons for change in inequality 
The trend toward inequality outlined above is most likely due to unequal 
benefit generated from development activities. It is well-known that most of the 
central region is economically disadvantaged, particularly in comparison to the 
western and eastern regions. Districts in the central region have little or no 
connectivity with other districts, while the combination of high altitude and 
rugged terrain hinder economic activity. Furthermore, districts that border with 
India have recently been disadvantaged due to cheap products coming across the 
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border. This overall stagnant economic environment has resulted in widespread 
poverty with little opportunities for growth. Consequently, inequality remains low.  
On the other hand, in the last decade and a half, the eastern region has 
experienced rapid economic development (GNHC, 2013), which shows no signs of 
slowing. Subsequently, economic growth has been coupled with growing inequality 
across almost all the eastern districts. Rising inequality in this region could 
potentially reflect important structural changes. For example, improvements in 
road connectivity and access to markets resulted in increased demand for the raw 
woollen clothes produced in Samdrup Jongkhar, which has shocked the labour 
market. Furthermore, growing tourism in certain eastern districts is resulting in 
further labour market boom, with new tourist lodges and restaurants providing 
new employment opportunities for some, but not all.  
The western region is characterised by a more vibrant agricultural sector 
due to its fertile land, climate, and proximity to infrastructure. Furthermore, the 
region is also home to Thimphu, the capital city and main economic hub. This 
region has also experienced important recent developments that may explain its 
general upward trend in inequality. In particular, new infrastructure, which has 
increased market access, is coupled with an increased demand for food from a 
growing middle class in Thimphu, and this seems to have resulted in increased 
income generation opportunities for livestock farmers and those involved in 
tourism. Those involved in tourism have also benefitted from a new international 
airport in Paro, which caters for international visitors.  
It is clear that while inequality has widened in the developed western and 
eastern regions, inequality has narrowed in the economically disadvantaged 
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central region. In general, change in inequality is associated with rapid economic 
development providing better opportunities for some, but not all. Intuitively, if 
structural changes are leading to rising inequity in this society, it must be the case 
that households and individuals are heterogeneous. That is, there are certain 
characterises at the household and individual level that impede some people from 
fully accessing better opportunities. The following section discusses these 
household-level determinants of inequality with a Regression Based Inequality 
Decomposition (RBID) in order to provide a more comprehensive breakdown of 
this phenomenon. 
5.5 Regression Based Inequality Decomposition 
The term ‘inequality’ refers to an imbalanced distribution of income among 
individuals, households, regions or countries. Therefore, the essence of inequality 
lies at the individual or household level. This section uses Regression Based 
Inequality Decomposition (RBID) to quantify the impact of the determinants of 
inequality at household or individual levels (Manna & Regoli, 2012). Unlike more 
traditional methods, the RBID enables the researcher to include variables that 
may influence the observed inequality, such as economic, social, demographic and 
policy variables, both discrete and continuous (Manna & Regoli, 2012). RBID 
emerged as a methodology in 1973 with Oaxaca, which studied the wage 
differentials in male and female full-time, year-round workers in the United 
States.  
RBID has two primary advantages over other standard decomposition 
methods. Firstly, it allows for the use of continuous variables (Morduch & Sicular, 
2002). Secondly, it accommodates micro-level determinants in one model, which 
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would otherwise require separate modelling (Cowell & Fioro, 2009). In addition, 
the methodology proposed by Fields (2003) accounts for inequality at different 
levels and differences in inequality between two time periods.  
Fields’ (2003) method is chosen for both its simplicity and for the fact that 
the results are irrespective of the different methods used in decomposing 
inequality (Gunatilaka & Chotikapanich, 2009). RBID applies an income-
generating function in order to decompose the level of income inequality 
contributed by explanatory variables and its change over time. Naschold (2009) 
applies the RBID technique in two steps. The first step is to estimate the 
determinants of income using a standard income regression equation: 
𝑙𝑛𝑌 =  𝛼 + 𝑋𝛽 + 𝜀          (5.7) 
where 𝑙𝑛𝑌  is the N-vector of the logarithm per capita expenditure, 𝛼  is the 
intercept, 𝑋  is the 𝑁×𝐾  matrix of 𝑘  household characteristics, and 𝜀  is the 
normally distributed error term 𝜀 ~ 𝑁 0,𝜎!! .  
Some of the covariates in the equation can be endogenous but it is near 
impossible to find instruments that could predict the variables in question. 
Moreover, the span of analysis is for 5 years so it is reasonable enough to treat all 
the household characteristics as exogenous. It has to be recognized that 
endogeneity is a serious concern because the presence of endogeneity does not 
reflect the true population parameter, thus, reporting the relationship become 
useless as observed correlation might be far from the true relation.   
In most instances, endogeneity amounts to the problem of omitted 
variables. However, omitted variables are not easily resolved by adding additional 
variables because theory often suggests the need to adjust for measures not 
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included in even the most comprehensive data collection efforts. Duncan, 
Magnuson and Ludwig (2004) are of the view that the task of measuring the 
unmeasured becomes especially problematic with cross-sectional data, because 
some measures that may be central to the selection process are themselves 
endogenous. This leads to the problem of over controlling in regression models. 
In simplest term, the Hausman test is suggested, where efficient estimates 
is compared to the consistent estimate using a test that follows an asymptotic 
standard normal distribution. Such hasn’t been possible in the chapter because of 
unavailability of instruments in the data. 
 The second step is to estimate the relative factor inequality weight 𝑆! for 
each variable as follows: 
𝑆! =  !"#(!!!!,!)!!!   =  !!!"#(!!,!)!!!          (5.8) 
The 𝑆!𝑠 are computed by multiplying their respective 𝛽! from equation 5.7 by the 
coefficient obtained by an OLS regression of the respective 𝑥! on log per capita 
expenditure. (For more details see Fields (2003, p. 4).) The relative factor 
inequality weight (𝑆!) indicates the percentage change in inequality due to 𝑥!. The 
factor inequality weight corresponds to the error term of the regression, 𝜀, which 
identifies the proportion of inequality unexplained by the variables included in 
income regression equation 5.7.  
 To measure the net effect of variables without accounting for residual 
impact, the percentage contribution 𝐽! can be calculated as: 
𝐽! =  !!!!           (5.9) 
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 In order to find the determinants of changes in inequality, let inequalities 
measured by different inequality index be denoted by 𝐼𝑛!  at year 𝑡. Then, as 
explained in Jenkins (1995), changes in any commonly used inequality measure is 
expressed as a function of the relative factor inequality weights and the inequality 
index in each year: 
𝐼𝑛! −  𝐼𝑛! =  𝑆!,!𝐼𝑛! − 𝑆!,!𝐼𝑛!!!!! + (𝑆!,!𝐼𝑛! − 𝑆!,!𝐼𝑛!)     (5.10) 
 The relative contribution of the 𝑘!!  factor to changes in inequality can be 
expressed as: 
∆! 𝐼𝑛 =  (!!,!!"!!!!,!!"!)!"!! !"!         (5.11) 
Corresponding to relative factor inequality weights in equation 5.9, the ∆! 𝐼𝑛 𝑠 and ∆! 𝐼𝑛 𝑠 sum to one:  
∆! 𝐼𝑛 + ∆! 𝐼𝑛 = 1!!!!        (5.12) 
However, it must be noted that the decomposition of changes in inequality in 
equations 5.10 and 5.11 depends on 𝐼𝑛. Therefore, the factor inequality weights in 
the decomposition of changes in inequality are no longer independent of the 
different inequality measures used in calculating the 𝐼𝑛.  
5.5.1 RBID in the extant literature 
The majority of new research using RBID is applied to China, which has 
experienced significant changes in income distribution since the onset of market-
friendly reforms in 1979. Chen and Ravallion (1999) were the first to study income 
inequality in rural China. They found fixed productive assets, labour, living in hilly 
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areas and primary education level to all have an inequality-reducing effect, 
whereas household size, land, having a fishpond and various education levels all 
have an inequality-increasing effect. 
 Morduch and Sicular (2002) apply RBID to different inequality measures, 
such as Theil-T, squared Coefficient of Variation (CV), alternative Coefficient of 
variation specification and Gini coefficient. The result obtained in Theil-T and 
alternative CV is found to be almost identical. Human capital and demographic 
characteristics are found to have a very strong inequality-reducing effect, whereas 
the same variables are found to have opposite effect when using the Gini 
coefficient and squared CV indicates. Morduch and Sicular (2002) believe that 
Theil-T decomposition provides the most accurate result.  
Wan (2004) also studies inequality in regional China over the years 1992 to 
1995. The various inequality indicators adopted are Gini, Theil, Atkinson and 
Coefficient of variation. Besides the residual, the important determinants of 
inequality are labour force, capital and education, which are all found to 
contribute to increasing inequality, while family size is found to have inequality-
equalizing effect. 
Wang and Zhou (2005) show important changes over time. They observe 
that village dummies, ratio of grain sowed and sector dummies are the most 
important variables in 1996 and 1998. In 2000 and 2002, however, capital input 
and grain sowed are found to be the most important variables in increasing 
inequality. It is also clear that geographical location and capital inputs 
significantly contribute to increasing inequality. Only land is found to have an 
inequality-equalizing effect, but the impact is revealed to be minimal. 
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Zhong (2011) is the most recent scholar to contribute to the literature. He 
shows that occupation, followed by province of residence and education have the 
highest contribution to increasing inequality. However, the number of good-health 
household members is found to have an inequality-equalizing effect in the year 
2000 and non-agricultural population is observed to have inequality-equalizing 
effect in the year 1997. For the change in income inequality, households with more 
members in the working-age category are found to have contributed the most to 
widening inequality. Education is found to have contributed to equalizing 
inequality from 1997 to 2006. 
Aside from studies on China, a number of new works have emerged that 
consider patterns in inequality in other developing nations. Naschold (2009), for 
example, uses panel data from rural Pakistan to determine levels of income 
inequality and changes in inequality. Irrigated land, followed by village dummies 
and distance to district capital are found to most significantly contribute to 
increasing inequality, whereas age of household head squared, primary education 
and irrigated land operated are found to contribute to equalizing inequality. The 
increase in inequality over the period 1986/87 to 1988/89 is also explained by 
distance to district capital and irrigated land owned. On the other hand, secondary 
education, followed by working-age category and number of children are found to 
contribute to equalizing inequality. Further, it was only college education that was 
found to have a significant contribution, indicating that college education has 
increased over time in rural Pakistan. 
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Similarly, a study on income inequality in Sri Lanka by Gunatilaka and 
Chotikapanich (2009) finds that ethnicity14 has an equalizing effect on inequality 
in some years, while infrastructure, occupation and spatial characteristics 
contribute to rising inequality in all the years.  
Drawing on data from India’s Employment-Unemployment survey along 
with the consumption expenditure survey, Bigotta, Krishnakumar and Rani (2015) 
examine inequality in 1983, 1993-94 and 2004-05. Education is found to have the 
highest contribution to increasing inequality, followed by household size and 
employment status. Age is found to have an equalizing effect in 1983 and 1993-94. 
Education is found to have contributed the most to an increase in inequality in 
urban areas. Other variables found to have a substantial impact are those of age, 
industry and social groups in urban areas. In the rural areas, education and 
employment are found to have contributed to an increase in inequality, whereas 
household size and religion are found to have contributed to equalizing inequality. 
Overall, it is apparent that education is the single most important variable 
in explaining income inequalities, for, in almost all of the studies, increased 
education leads to narrowed inequality. Location and occupation are also found to 
be very important determinants of inequality. In many of the studies, geographical 
location and occupation contributed significantly to increasing inequality. 
Demographic characteristics, such as household size, good health and primary 
education schooling are found to have inequality-equalizing effects in most of the 
studies. Households with more working-age members are also found to be 
important contributors to an increase in inequality over time. One major 
                                                   
14 Ethnicity here is described in terms of being Sinhalese, Sri Lankan Tamil, Indian Tamil, Moor 
and others. 
 119 
disadvantage of many of these studies is the sample size. Studies that have focused 
on rural areas have primarily focused on select provinces or villages, and other 
studies mostly focus on the national data. The current study is different in that it is 
based on nationally representative rural household samples generated from 
national household surveys.  
Variables 
The variables used in this study are mostly based on those of previous 
research, as summarised above. These variables can be classified into eight major 
categories: demographic characteristics; migration; credit access; education; 
employment; physical assets; market integration; and location.  
Demographic characteristics capture the effect of a household’s ability to 
earn income. The age of the household head and the household head’s age squared 
is included in order to control for life cycle effect. During the initial period of life, 
household expenditure increases with the household head’s age, as the household 
head attempts to increase the living standard. Once the initial expectations of 
living standards are met, household expenditure reduces (Radivojevic & Vasic, 
2012). Proportions of dependents and the working-age of household members are 
included in order to capture the income-earning potential of the households. A 
higher number of working-age members are expected to equate to a higher 
income. Those households with more dependents have less potential to earn 
income and are usually characterized by poverty (Mapa, Albis & Lucagbo, 2012). 
 
 120 
Table 5.2. Variable Definition 
Variables Definition 
Demography  
H Head Age Age of the Household Head. 
H Head Age 
Square 
Household Head age squared in order to capture quadratic 
effect. 
Working Age Proportion of people between 25-60 years old in a 
household. 
Dependents Proportion of children below the age of 15 in a household. 
Migration  
Std. Migrant Proportion of household members who are currently 
studying and away from home for more than 6 months. 
Credit Access  
Credit Binary dummy variable taking the value of 1 if the sources 
of credit are formal financial institute such as Banks, 
BDBL/RICB/BIL, and NPPF. 
Education  
No Education Proportion of household members who do not have any 
kind of education. 
Junior Proportion of household members who have a qualification 
of, or are currently enrolled in, junior high school (grade 1-
8) 
Higher Secondary Proportion of household members who have a qualification 
of, or currently enrolled in, higher secondary school (grade 
9-12) 
Degree Proportion of household members who have a qualification 
of, or currently enrolled in, bachelor’s degree and above, 
diplomas and vocational. 
Employment  
Employed Proportion of household members who are employed. 
Emp Status Proportion of household members whose employment 
status in the main occupation is regular paid employee.   
Market Integration 
Road Binary dummy variable taking the value of 1 if the total 
time taken to reach the nearest either feeder road, tarred 
road or farm road is less than 30 minutes. 
Market/Shop Binary dummy variable taking the value of 1 if the total 
time taken to reach the nearest market place or shop is less 
than 30 minutes. 
Expenditure/Income 
Per Capita 
Expenditure 
Per capita expenditure adjusted for price increase. 
Note: Proportion obtained by dividing explanatory variables by household size. 
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Most young people from rural Bhutan migrate or travel to urban centres for 
education, as rural areas do not have higher education facilities. Such movement 
places strain on rural households, who are expected to incur the costs of higher 
education, travel and associated requirements. Moreover, the absence of young 
people in the household has great implications, as they are not able to contribute 
labour. Rural student household members often spend weekends and holidays 
helping their parents with physical labour and other household chores. The other 
possible scenario also could be that wealthy rural households are able to send their 
children to urban centers for better education. In order to capture this scenario, 
student out-migration is included in the model.   
Access to credit and other financial services has been considered as one of 
the major challenges to rural development in Bhutan (International Fund for 
Agricultural Development [IFAD], n.d). In order to capture this, access to formal 
credit facility is included in the model.  
Education is considered the greatest investment in human capital. To 
capture the human capital potential of the households, different categories, such 
as proportions of uneducated household members, junior high school 
qualification, higher secondary qualification and degree qualification, are included 
in the model. Increased levels and quality of education is expected to provide 
greater opportunities for jobs and higher salary (Dartanto & Nurkholis, 2013).  
The main benefit of employment is earning potential. Being employed in 
any kind of work is found to increase income (Caglayan, Kosan & Astar, 2012). 
Being employed in primary or secondary industry occupation is found to greatly 
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increase income (Mukherjee & Benson, 2003). Employment and employment 
status of household members are therefore included to capture such effect.  
To capture the role of market integration, distances to nearest markets and 
distances to nearest roads are included. Access to markets is a prerequisite for 
enhancing agriculture-based economic growth and increasing rural incomes 
(IFAD, 2003). Rugged terrain and snow-capped mountains cover the majority of 
Bhutan. Most human settlements are on hills or mountains, making accessibility a 
considerable challenge. Planned economic development began only in 1961, so the 
majority of Bhutanese villages are largely unconnected through road access. 
Therefore, distances to nearest road are included in the model so as to assess its 
impact on income generation. (A distinction must be made here: not all road 
networks in rural Bhutan lead to the nearest market place, and most local market 
places are accessed on foot.)  
Definitions of variables used in the study are provided in Table 5.2.  
5.5.2 Descriptive Statistics 
Table 5.3 provides the summary statistics of the variables used in the study. 
The average age of a household head is approximately 49 in both 2007 and 2012. 
It is not uncommon in Bhutan to have households run by young children. In 
households where children have lost their parent it falls to the eldest sibling to be 
the household head. Therefore, the minimum average age of household head is 
recorded at 14 in 2007 and 17 in 2012. On the other end of the scale, the highest 
age of household head is 102 in both 2007 and 2012. 
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Table 5.3. Summary Statistics 
Variables 
Mean Std. Dev Min Max 
2007 2012 2007 2012 2007 2012 2007 2012 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Demography 
H Head Age 48.77 49.08 14.53 15.35 14 17 102 102 
Dependents 0.31 0.27 0.22 0.21 0 0 1 0.83 
Working Age 0.41 0.44 0.21 0.23 0 0 1 1 
Migration         
Std. Migrant 0.00 0.01 0.01 0.05 0 0 0.43 0.75 
Credit Access 
Credit 0.38 0.19 0.48 0.39 0 0 1 1 
Education 
No Education 0.55 0.50 0.27 0.29 0 0 1 1 
Junior 0.28 0.29 0.23 0.24 0 0 1 1 
Secondary 0.06 0.10 0.14 0.18 0 0 1 1 
Degree 0.01 0.03 0.06 0.12 0 0 1 1 
Employment 
Employed 0.50 0.48 0.24 0.26 0 0 1 1 
Emp Status 0.05 0.07 0.14 0.18 0 0 1 1 
Market Integration 
Market/Shop 0.42 0.53 0.49 0.50 0 0 1 1 
Road 0.57 0.81 0.50 0.39 0 0 1 1 
Expenditure/Income 
Per Capita 
Expenditure 
1,986 4,337 1,525 4,407 228 343 24,678 96,032 
Observation 6,285 3,928             
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There is a slight increase in the number of household members who fall 
under the working-age category, rising from 41 percent in 2007 to 44 percent in 
2012. In line with this, the ratio of dependents below the age of 15 decreased from 
31 percent in 2007 to 27 percent in 2012. Credit access has decreased substantially 
in 2012 probably due to the impact of Indian Rupee shortage which crippled 
Bhutanese economy in 2012 (Cabinet Secretariat of Bhutan, 2012). Education has 
evidently improved. The number of households with uneducated members has 
decreased, while the number of households with higher secondary and degree 
qualification has increased. The average employment ratio dropped from 50 
percent in 2007 to 48 percent in 2012. While this is somewhat surprising, it could 
be a consequence of the 2012 economic downturn due to the Indian rupee 
shortage, which stalled the Bhutanese economy. Regardless of this, however, the 
number of household members in regular paid employment has increased. 
Compared with only 57 percent in 2007, 81 percent of households are able 
to reach the nearest road head within 30 minutes in 2012. Similar results were 
found in terms of distance to the nearest market and shop. In 2007 only 42 
percent of households could reach the nearest market and shop within 30 minutes, 
whereas in 2012 approximately 53 percent of households are able to reach the 
nearest market or shop within 30 minutes. The average monthly per capita 
expenditure has also significantly increased, from Nu. 1986.1 in 2007 to Nu. 
4336.5 in 2012. 
5.5.3 Determinants of Income 
Income regression is provided in Table 5.4. This explains per capita 
monthly expenditure as a function of the various explanatory variables discussed 
 125 
above. District dummies are also used in the regression equation to account for 
district effects, but are not presented in the table. The semi-log transformation of 
income as the outcome variable allows for inequality decomposition. Column 1 and 
2 present the Ordinary Least Square (OLS) estimates for the years 2007 and 2012. 
The relationship is found most significant at the 5 percent level. The overall 
explanatory power of the regression is satisfactory with 𝑅! of 42.77 percent in 
2007 and 40.71 percent in 2012.  
The signs of the explanatory variables are, by and large, consistent with a 
priori expectations. The association is only discussed because the intention of this 
study is not to measure the impact of different variables on income but to find its 
factor weights using the coefficient. 
Age of the household head has a non-linear effect on household income. It 
is customary in Bhutan for individuals who are beginning their own family to be 
provided with a share of land and other belongings by both parents and 
neighbours. Support not only comes in the form of goods and resources but also 
the building of a house. As such, expenditure is significantly less in the initial 
stages of the adult life-cycle than it is as family size increases, and external support 
decreases. Typically, the majority of household expenditure goes into providing 
education for children, and then, as the children move out of the house to start 
their own family, expenditure goes to support this process. Such a cyclical life 
system could explain the non-linear effect of household heads age in Bhutan.   
The more dependents a household has, the greater the negative impact on 
income, and the more working-age members a household has, the greater the 
positive effect on income. Student migrants are found to have a negative  
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Table 5.4. Regression results 
 
Independent variables 
Dependent variable: Per Capita Expenditure 
2007 2012 
H Head Age -0.0186*** -0.0251*** 
 (0.002) (0.003) 
H Head Age Square 0.000131*** 0.000192*** 
 (0.000) (0.000) 
Dependents -0.592*** -0.668*** 
 (0.040) (0.060) 
Working Age 0.254*** 0.280*** 
 (0.030) (0.040) 
Std. Migrant -0.533 -0.475*** 
 (0.422) (0.165) 
Credit 0.0895*** 0.142*** 
 (0.013) (0.021) 
No Education 0.485*** -0.0538 
 (0.051) (0.080) 
Junior 0.699*** 0.102 
 (0.047) (0.069) 
Secondary 1.421*** 0.182** 
 (0.066) (0.089) 
Degree 1.398*** 0.607*** 
 (0.113) (0.102) 
Employed 0.0715** 0.167*** 
 (0.030) (0.038) 
Emp Status 0.245*** 0.320*** 
 (0.051) (0.059) 
Market/Shop 0.0853*** 0.0990*** 
 (0.013) (0.018) 
Road 0.112*** 0.104*** 
 (0.014) (0.022) 
Note: Standard errors are in the parentheses. *, **, *** denotes significance level 
at 10 percent, 5 percent and 1 percent respectively. 
association with household income, which explains some of the predicaments 
rural households face in sending students away from home for further studies. In 
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contrast, having access to formal credit facilities has a positive relationship with 
income, indicating that access to credit is an integral part of rural development.   
Various education categories have positive effects on income. The highest 
impact is in degree education. Employment has a positive association with income 
and households with a regular paid employee are found to have increased income 
in 2012.  
Distance to market and shops, distance to nearest road, and living in urban 
areas are all found to have positive associations with income, indicating that 
market integration is very important for income generation. 
5.5.4 Determinants of the level of inequality 
Table 5.5 presents estimations of the second stage of the RBID. Columns 1 
and 2 provide the relative factor inequality weights for 2007 and 2012, 
respectively, while columns 3 and 4 depict the percentage contribution of the 
variable after netting out the effect of residual to total inequality for the years 2007 
and 2012, respectively.  
Considering the broad categories, it is clear that district dummies are very 
important in explaining inequality, with factor inequality weight of 12.66 percent 
in 2007 and 17.67 percent in 2012. The overall contribution to inequality is 
approximately 29.61 percent in 2007 and 43.40 percent in 2012. This is followed 
by education, demographic characteristics and market integration. The individual 
variable most important in determining inequality in 2007 is higher secondary 
school education, with a factor inequality weight of 12.36 percent, western region 
(11.62 %), number of dependents (6.64 %), and age of the household head (4.41%). 
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The same variables are also found to be significant in determining inequality for 
2012, except that higher secondary schooling is replaced by degree education (3.11 
%). The remaining variables have a minimal contribution, except for the residual.  
It is important to note that residuals, which are normally referred to as the 
unexplained part contribute the most in determining inequality. Residuals 
contribute 57.23 percent in 2007 and 59.29 percent in 2012. It is by design that 
variables can explain total inequality only to the extent of how the regression 
equation can explain the total expenditure. The corresponding percentage 
contribution of variables to inequality (𝐽!) is very similar to that of relative factor 
inequality weight (𝑆!), but it explains how much the individual variables explain 
the total level of income after netting out the effect of residuals.  
It is evident that higher secondary education and degree qualification are 
important factors in explaining inequality, especially when compared to the other 
education categories. This shows that the ability to earn income through higher 
education is substantial, particularly when compared to education in general. 
Therefore, high school and college education should be broadened in order to 
narrow inequality. 
Considering the western region is very important in explaining inequality in 
rural Bhutan. Regional dummies, which capture the economic development and 
urbanization effect of various districts compared to the poorest districts, show that 
urbanization is crucial in determining inequality. This also shows unequal 
distribution of infrastructure development between different regions. The western 
region hosts the capital city Thimphu and most of the other western districts are 
reasonably developed compared to those in other regions.  
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Table 5.5. Decomposition of level of Inequality 
 
Variables 
Factor Inequality 
Weight 𝑆! Percentage contribution 𝐽!  
2007 2012 2007 2012 
 (1) (2) (3) (4) 
Demography 9.93 10.58 23.23 26.00 
H Head Age 4.41 11.44 10.31 28.11 
H Head Age Square -3.02 -8.11 -7.06 -19.92 
Dependents 6.64 5.45 15.52 13.39 
Working Age 1.91 1.80 4.46 4.42 
Migration -0.01 0.17 -0.03 0.41 
Std. Migrant -0.01 0.17 -0.03 0.41 
Credit Access 1.53 1.28 3.57 3.15 
Credit  1.53 1.28 3.57 3.15 
Education  12.57 4.18 29.39 10.27 
No Education -2.58 0.33 -6.03 0.82 
Junior 0.16 -0.43 0.36 -1.06 
Higher Secondary 12.36 1.17 28.91 2.88 
Degree 2.63 3.11 6.15 7.63 
Employment 2.07 3.92 4.84 9.64 
Employed 0.51 0.99 1.20 2.42 
Emp Status 1.56 2.94 3.64 7.21 
Market Integration 4.02 2.87 9.39 7.06 
Market/Shop 1.67 1.74 3.90 4.28 
Road 2.35 1.13 5.50 2.78 
District Dummies 12.66 17.67 29.61 43.40 
Central Region 2.11 1.36 4.93 3.33 
Eastern Region -1.07 0.65 -2.50 1.59 
Western Region 11.62 15.66 27.18 38.48 
Residual 57.23 59.29   
 
Age of household head and number of dependents are also important in 
explaining inequality in rural Bhutan. This is not surprising, given that the 
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household head makes the majority of decisions. It is also the responsibility of the 
household head to look after his family; the household head is often the only 
income earner particularly while raising a young family. The number of 
dependents is also important, as with marginal rural income, the more hands 
working, the more income can be earned. This could point to the high degree of 
child labour in rural Bhutan. 
Access to roads, markets and formal credit facilities are all found to be 
important determinants of inequality. Despite the minuscule influence of 
employment, it remains true that the number of household members employed is 
important in determining inequality, particularly whether or not these members 
are employed in a regular paying job. The minimal influence of employment on 
inequality shows that Bhutan is still an agrarian society. Student migration and 
credit access are found to be the least important determinants of inequality. This 
could be due to the fact that most rural students are housed in government 
boarding schools, which are free. Access to credit may not be substantial because 
rural households are mostly self-reliant and unless they venture into business, the 
need for rural credit does not seem necessary.  
5.5.5 Determinants of the changes in inequality 
The determinants of changes in inequality are presented in Table 5.6. 
Columns 1, 2 and 3 show the changes in inequality when the Gini, Theil and 
Atkinson indicators are used over S weights, while columns 4, 5 and 6 show the 
changes in inequality through using J weights for different indicators. The results 
presented illustrate how much each factor contributes to change in total 
inequality. A positive change indicates that the factor has contributed in increasing 
inequality, while negative change indicates the opposite. Changes in inequality as 
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measured by different inequality indexes are presented not just as the test for 
rigorousness, but also to show the possible differences in their determinants. The 
results across the table are very consistent, so interpretation is focused on change 
in the Gini index obtained using S weights.    
The two most important sources of widening inequality after residual are 
district dummies and employment. These two major categories accounted for 
63.28 percent and 20.80 percent, respectively. Among district dummies, the 
eastern and western regions have contributed most significantly to the widening in 
inequality, which is an indication of unequal benefit accrued from development 
activities. It is clear that some rural areas are at more of a disadvantage than 
others in terms of socio-economic development. Being employed in a regular 
paying job contributes more greatly to the widening in inequality, than does 
simply being employed. This is not surprising, given the fact that a consistent 
source of income is more reliable and on-going than other income.  
In contrast, education and market integration contributed to narrowing in 
inequality, accounting for -72.27 and -7.57 percent, respectively. Among the 
education category, the single most important variable is the change in higher 
secondary qualification, which contributed -100.83 percent to the reduction in 
inequality. This proves that education at higher secondary level is a crucial factor 
in terms of later earning income, further indicating that education should be 
broadened in order to narrow inequality. Under market integration, accessibility 
to road networks is comparatively important in narrowing inequality. However, it 
must be noted that degree qualification and distance to markets and shops both 
contributed to widening in inequality. This is possibly due to the fact that with 
higher qualifications comes better income and not all rural households can  
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Table 5.6. Contribution to changes in inequality 
 
Variables S weights J weights 
 
∆! 
Gini 
∆! 
Theil 
∆! 
Atkinson 
∆! 
Gini 
∆! 
Theil 
∆! 
Atkinson 
 (1) (2) (3) (4) (5) (6) 
Demography 16.51 12.50 15.08 51.28 34.16 45.21 
H Head Age 75.56 32.14 60.16 190.40 80.50 151.40 
H Head Age Square -54.47 -23.07 -43.33 -137.07 -57.73 -108.92 
Dependents -5.40 1.95 -2.79 -6.09 7.10 -1.41 
Working Age 0.81 1.48 1.05 4.05 4.30 4.14 
Migration 1.80 0.70 1.41 4.41 1.70 3.45 
Std. Migrant 1.80 0.70 1.41 4.41 1.70 3.45 
Credit Access -0.95 0.56 -0.42 -0.69 1.91 0.23 
Credit Access -0.95 0.56 -0.42 -0.69 1.91 0.23 
Education  -72.27 -20.50 -53.90 -163.97 -45.97 -122.10 
No Education 26.88 8.90 20.50 63.25 20.97 48.25 
Junior -5.77 -2.16 -4.49 -14.02 -5.24 -10.90 
Higher Secondary -100.83 -31.75 -76.32 -234.36 -73.70 -177.35 
Degree 7.45 4.51 6.41 21.15 12.00 17.90 
Employment 20.80 9.37 16.75 53.34 23.74 42.84 
Employed 5.30 2.38 4.27 13.58 6.02 10.90 
Emp Status 15.50 6.99 12.48 39.76 17.72 31.94 
Market Integration -7.57 -0.50 -5.06 -14.25 0.18 -9.13 
Market/Shop 2.43 1.96 2.27 7.77 5.41 6.93 
Road -10.00 -2.46 -7.32 -22.02 -5.23 -16.06 
District Dummies 63.28 32.39 52.32 169.13 83.99 138.91 
Central Region -5.51 -0.86 -3.86 -11.26 -1.38 -7.75 
Eastern Region 16.29 5.70 12.53 38.86 13.62 29.91 
Western Region 52.50 27.55 43.65 141.52 71.74 116.76 
Residual 78.10 65.37 73.58 21.90 34.63 26.42 
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produce such graduates. Similarly, those rural households who are nearer markets 
are better off in terms of income opportunities, thus gaining advantage over 
households at a further distance. 
The number of household dependents is the variable that has the highest 
inequality-narrowing effect among the demographic characteristics. This is not 
surprising, given the fact that in rural households more dependents mean more 
working hands. Children are frequently employed as day labourers along road 
construction sites or else they take care of household chores while their parents 
work for income. This is further substantiated by the inequality-widening 
contribution from student migration. It shows that households with more student 
migrants are likely to be disadvantaged in relation to households with less student 
migrants, particularly with regards to income earning. However, this in no way 
means that the practice of keeping children in employment, rather than education, 
should be encouraged. The age of the household head has contributed to widening 
inequality mostly due to less earning potential of an aging household head. 
As is evident from earlier findings, inequality has widened in 2012, which is 
conjectured as an outcome of rapid socio-economic development. Findings from 
the RBID analysis suggest that education, especially at higher secondary level, is 
the major channel through which inequality can be narrowed. Therefore, we can 
assume that wider access to education at higher secondary level can narrow 
inequality in Bhutan.   
5.6 Conclusion and Policy Recommendation 
This chapter studied the changes in inequality in rural Bhutan. Using data 
from the Bhutan Living Standard Survey (BLSS) from the years 2007 and 2012, 
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inequality was generated using the Gini, Theil and Atkinson indexes. In order to 
provide a more accurate understanding as to how inequality is distributed across 
different districts in Bhutan, inequality was computed by districts for both years. 
With-in and in-between inequalities were also produced for better analysis. 
Despite consistent economic growth and a significant reduction in poverty, 
inequality widened in many of the districts in 2012. In particular, inequality 
widened in the western and eastern regions, while inequality narrowed in the 
central region. This indicates that inequality widened in the more developed 
regions while narrowing in the more disadvantaged region. In turn, this suggests 
that new economic opportunities made available in certain districts are not open 
to all. Therefore, it is household-level characteristics that are impeding some to 
fully take advantage of Bhutan’s economic growth.  
As a result, this chapter examined the determinants of inequality in Bhutan 
at the household-level. Using household characteristics, community amenities, 
area of residence, other household endowments and district level effect, this study 
adopted the Regression-Based Inequality Decomposition method established by 
Fields (2003). District dummies, education and demographic characteristics were 
found to be the most important determinants of inequality in Bhutan. However, 
district dummies and employment were found to contribute to widening 
inequality, while education and market integration contributed to narrowing 
inequality. 
The rise in inequality indicates that unequal regional development has 
contributed to an overall widening in inequality. It is also clear that education at 
higher secondary school level has the highest inequality-equalizing effect. This 
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shows that equal wider access to education is the major passage through which 
inequality may be narrowed.  
In order to narrow inequality, it is important to broaden the education base, 
particularly at higher secondary level. Currently, Bhutan has 53 higher secondary 
schools, as compared to 11 colleges, 348 primary schools, 92 lower secondary 
schools and 61 middle secondary schools (NSB, 2014b). Although planned 
development activities have stimulated huge education growth, for a school-going 
population (5-24) of approximately 285,920 (NSB, 2014b), it is imperative that 
more facilities are developed. Thus, it is recommended that Bhutan work to build 
new higher secondary schools in locations that it can benefit the rural population. 
Such an extension in education will not only contribute to the mitigation of 
inequality within the districts, but will also help to narrow inequality across 
districts. 
Further, it is crucial to promote equal regional economic development, as 
unequal economic development is a fundamental determinant of inequality. 
Despite significant infrastructure development, inequality has widened, most 
likely due to the unequal distribution of such facilities. 
Many rural communities are excluded from productive occupation and 
entrepreneurship, primarily due to excessive costs in accessing markets. In most 
of rural Bhutan, wealthy landlords with access to vehicles benefit the most, as they 
are able to charge exorbitant prices for transportation, thereby marginalizing the 
equal benefit of having road connectivity. It is important that not only road 
connectivity but also transportation options are improved in rural areas, so as to 
narrow inequality. 
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Finally, it is important to mention some of the limitations of the study. The 
analysis is plagued by the unavailability of instruments to test the instrument 
variable regression to address endogeneity. Due to the great number of variables 
requiring instruments, it was almost impossible to look for instruments from the 
survey data. Thus, results generated should be read cautiously, and the probable 
endogeneity bias should be kept in mind.   
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CHAPTER 6: CONCLUSION 
6.1 Introduction 
Economic growth, poverty and inequality interact with one another through 
a set of two-way links. In most cases, these links have indirect effect on one 
another. Solow’s (1956) growth model indicates that poor countries tend to grow 
faster and, subsequently, converge with developed countries. This effect takes 
place through the equalization of marginal returns on the factors of production. It 
is understood that economic growth has the potential to alleviate poverty, as a 
consequence of simultaneous increase in employment and labour productivity 
(Hull, 2009). For the same reason, people living in poverty have a negative 
influence on economic growth, by way of employment. Increased unemployment is 
also found to create social unrest, which further hinders economic development 
and negatively affects economic growth (Hull, 2009). 
Kuznets’s (1955) Inverted-U hypothesis suggests that while economic 
growth in poor countries would initially lead to greater inequality, this would later 
decline as the economy continues to develop. This hypothesis has been proven true 
in studies focusing on Eastern Europe and Central Asia (Ravallion & Chen, 1997). 
Conversely, however, greater initial inequality is found to reduce future economic 
growth (Birdsall, Ross & Sabot, 1995). The factors contributing to why inequality 
reduces economic growth revolve around capital market imperfection, particularly 
the fact that poor people tend to save more when they expect higher returns 
(Birdsall, Pinckney & Sabot, 1996). Unless there is incentive to invest, poor people 
ration their credit, thus decreasing their personal income, which also reduces 
national income.  
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It is argued that economic growth is not a stand-alone condition through 
which to achieve poverty reduction (Ravallion & Datt, 2002). Evidence suggests 
that distribution of income is also an important factor in reducing poverty 
(Ravallion & Chen, 2003; Bourguignon, 2004). Economic growth alone generally 
benefits the rich only (Stiglitz, 2012), so more equal income distribution can 
positively benefit greater numbers of the population. Changes in inequality are 
found to have substantial effects on measures of the depth and severity of poverty, 
as confirmed in case studies produced by Cote d’Ivoire and Bangladesh (Wodon, 
1999). On the other hand, however, people living in poverty cannot afford initial 
investment in any economic activities due to lack of collateral (Birdsall et al., 
1996). This sets them at a further disadvantage against their investment-savvy 
counterparts and leads to a further widening of the gap between the rich and the 
poor. 
In light of the interrelationships between economic growth, poverty and 
inequality, this thesis has attempted to find determinants through which to 
provide viable macro-economic policy options for the Bhutanese government.  
6.2 Research problem 
This thesis addressed three specific research problems: 
Chapter three considered the aid-growth nexus: 
1. With persistent economic growth in recent years, Bhutan is steadily 
graduating from the status of Least Developed Country (LDC) to a developing 
economy. This change in status has seen some bilateral donor countries withdraw 
their financial assistance to Bhutan, which has caused concern for the government 
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on the assumption that foreign aid has positive effect on economic growth. 
Therefore, the intention of this chapter was to establish the relationship between 
foreign aid and economic growth in order to suggest policy alternatives.  
2. Bhutan transited into parliamentary government in 2008. It was important 
to test the impact of such governmental change on economic growth, as this was 
the first time in Bhutanese history that economic development decision-making 
was undertaken outside the purview of the ruling monarchy.   
Chapter four examined the relationship between poverty and happiness: 
1. Despite a strong governmental focus on well-being, poverty still remains a 
cause for great concern in Bhutan. Although a national survey in 2012 positioned 
poverty at a low 12 percent, one in every eight Bhutanese are still found to live 
below the poverty line (NSB, 2012a). Therefore, the purpose of this chapter was to 
find those important determinants that could help alleviate poverty. 
2. The importance of happiness was formally written into the legal code of 
Bhutan in 1729 (Ura, Alkire, Zangmo, & Wangdi, 2012). More recently, in 1972, 
the King of Bhutan declared that the pursuit of Gross National Happiness (GNH) 
was more important that Gross National Product (GNP) (Ura et al., 2012). 
Happiness remains a major priority in Bhutan, formally enshrined in Article Nine 
of the Constitution. Therefore, the aim of this chapter was also to establish the 
determinants of the relationship between happiness and poverty so as to suggest 
policy recommendations. 
Chapter five addressed the issue of rural inequality in Bhutan: 
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1. Bhutan has seen tremendous economic growth over recent decades. 
However, while rural areas have experienced great improvements in their living 
standards, inequality in these rural areas has also increased. Therefore, the 
purpose of this chapter was to measure the changes in rural inequality by region, 
so as to better understand the nature of economic development in Bhutan. 
2. Bhutan is a primarily agrarian society. It has been observed that income 
sources from non-farm activities contribute to approximately 67 percent to income 
inequality, compared with a mere 17 percent contribution from farm income in 
rural Bhutan (Rahut, Jena, Ali, Behera & Chhetri, 2015). Those households that 
are unable to engage in non-farm activities are economically disadvantaged, which 
increases inequality. Therefore, the objective of chapter five was also to find those 
determinants that could help to narrow inequality in rural areas of Bhutan. 
6.3 Research Questions 
The first objective of the thesis was to explore the main determinants of 
economic growth. Specifically, the following questions were addressed: 
1. How much does foreign aid contribute to economic growth in Bhutan? 
2. How did the transition from complete monarchy to democratic 
parliamentary government contribute to economic growth in Bhutan? 
The second objective of the thesis was to study the different attributes of 
well-being, including income poverty, multidimensional poverty, perceived 
poverty and happiness in Bhutan. The following questions were addressed: 
1. What are the determinants of the different measures of well-being? 
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2. Are determinants of the different measures of well-being common? 
3. How do the different measures of well-being relate? 
The third objective of the thesis focused on articulating the determinants of 
inequality in rural Bhutan. In particular, the aim was to answer the following 
research questions: 
1. What is the status of inequality in rural Bhutan in 2012 compared to 2007? 
2. What are the micro-level determinants of inequality in rural Bhutan? 
6.4 Thesis Summary 
This thesis observed that, in recent years, Bhutan has simultaneously 
experienced increased economic growth and decreased poverty. However, Bhutan 
has also experienced widening in inequality, particularly in rural Bhutan. 
Therefore, this thesis examined the various determinants of growth, poverty and 
inequality in a dynamic context.  
Chapter three examined the determinants of economic growth, in particular 
the nexus between foreign aid and growth in Bhutan using time-series data from 
1982 to 2014. Employing the Auto-Regressive Distributed Lag (ARDL) model, this 
study also considered whether democratic parliamentary government, governance 
and policy changes have had impact on economic growth. Findings from the 
analysis suggest that the relationship between foreign aid and economic growth in 
Bhutan is negative and statistically significant. In addition, governance, economic 
crisis and democracy are all found to be detrimental to economic growth. It is only 
labour force and technology improvement that are found to spur economic growth 
in Bhutan.  
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Recognising that well-being is measured in many different ways, chapter 
four examined the determinants of income poverty, multidimensional poverty, 
perceived poverty and happiness employing probit and ordered-probit models. 
Using the living standard survey for 2012, it was shown that differences in the way 
that well-being is measured leads to different conclusions regarding its 
determinants and, therefore, to different policy prescriptions. Common factors 
that were significantly associated with all four measures included: having a savings 
account; levels of literacy; size of a household; and area of residency. Inter-
relationships between the four measures of well-being suggested that higher levels 
of income poverty, multidimensional poverty and perceived poverty were 
negatively associated with happiness, although there was no statistically 
significant relationship between income poverty and multidimensional poverty. 
On the other hand, happy households were less likely to be poor. 
Chapter five used data from the Bhutan Living Standard Survey (BLSS) of 
2007 and 2012 in order to examine how inequality has changed in rural Bhutan. 
Inequalities were generated using different indicators such as the Gini, Theil and 
Atkinson indexes. Income inequalities were computed at district level. With-in and 
in-between inequalities were also generated. It was observed that inequality 
widened in many of the districts in 2012. In particular, it was found that inequality 
widened in the western and eastern regions, while inequality narrowed in the 
central region. Using household characteristics, community amenities, area of 
residence, other household endowments and district level effect, this study also 
adopted a Regression-Based Inequality Decomposition (RBID) approach, which 
indicated that higher secondary education is the single most important variable 
through which inequality can be mitigated.  
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This thesis used both macro- and micro-data to investigate determinants. 
Despite the use of different sectoral information, the most common determinant 
that intersects across economic growth, poverty and inequality is human capital 
development. This suggests that Bhutan should focus on human capital 
development in order to improve economic growth, reduce poverty and help 
distribute income proportionately.  
6.5 Key Policy Recommendations 
From the main findings, the following policy recommendations are 
proposed:  
1. The withdrawal of foreign aid should not be a great governmental concern. 
Bhutan should focus instead on human capital development in order to 
spur economic growth. 
2. Bhutan should have different sets of policies to address income poverty, 
multidimensional poverty, perceived poverty and happiness. 
3. Bhutan should concentrate on providing greater access to education, as it is 
the major passage through which inequality can be narrowed.  
In general, focusing on human capital development must be accorded the 
highest priority in order to spur economic growth, reduce poverty and ensure the 
most equal distribution of income. 
6.6 Key Contributions 
Foreign aid is assumed to contribute to the stimulation of economic growth. 
Likewise, foreign aid is considered to be one of the five economic determinants of 
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growth in Bhutan (Ura, 2004). However, there are very few studies that have 
attempted to establish the relationship between the two. More importantly, most 
of the previous studies have used Johansen’s (1988) cointegration test to study the 
relationship. This thesis contributes to the literature by adopting the ARDL 
approach to cointegration, and by establishing the relationship between 
parliamentary government and economic growth using a time-series analysis. 
Research concerning the relationship between poverty and happiness is 
scant. Astoundingly, there is not a single study that examines the relationship 
between perceived poverty and happiness. Further, the relationship between the 
three poverty measures and happiness has also never been examined. The analysis 
presented here revealed that the different measures of poverty and happiness are 
intimately related. Hence, this thesis contributes to the literature by providing 
evidence that poverty is an important factor to consider in the attempt to increase 
happiness. This thesis also contributes into the literature that suggests that there 
is no strong association between income poverty and multidimensional poverty. 
Further, this thesis demonstrates that determinants of various measures of well-
being are different, which suggests different policy options for the government.  
Research considering the micro-determinants of inequality is also limited. 
Therefore, this thesis contributes to the literature by illustrating micro-
determinants using fairly recent Regression Based Inequality Decomposition 
(RBID).  
6.7 Limitations of the Thesis 
 This thesis has number of limitations. Chapter three, considering the aid-
growth nexus, is constrained by the lack of availability of longer time series data as 
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well as the unavailability of disaggregated data on foreign aid. Future research 
should aim to establish a more concise database, which could then be used to 
address the limitations and thus provide a deeper understanding of aid-growth 
issues in Bhutan.  
In chapter four, there is a potential endogeneity bias estimate. Although 
efforts have been made to address such limitations through bivariate models, not 
all the combinations could be performed. Moreover, the analysis was plagued by 
unavailability of instruments to try the instrument variable regression to address 
endogeneity. Due to the extensive number of variables requiring instruments, it 
was almost impossible to look for instruments from the survey data. Chapter five 
suffered the same fate of unavailability in instruments to test for endogeneity bias.  
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Appendix 1 
Table A3.6. Principal Component Analysis (PCA) for Policy Index 
 
Principal 
Component 
Eigenvalues % of variance Cumulative % 
1 1.793 59.78 59.78 
2 0.952 31.74 91.52 
3 0.254 08.48 100.00 
Variable Component Score  
Fiscal -0.6919 
Trade 0.6763 
Binf 0.2527 
 
Table A3.7. Transmission mechanism model 
 
Independent 
Variables 
Dependent 
variable: invst 
Independent 
Variables 
Dependent 
variable: waid 
 
(1) 
 
(2) 
waid 0.0202 invst 0.00869 
 
(0.556) 
 
(0.078) 
invst (1) 0.638*** gdpgr -18.33 
 
(0.166) 
 
(14.361) 
gdpgr -11.35 governance -0.187 
 
(30.979) 
 
(0.206) 
governance -0.0516 fiscal 0.125** 
 
(0.452) 
 
(0.039) 
fiscal 0.0677 crisis 1.079 
 
(0.175) 
 
(3.049) 
prvcrd 0.0463 
  
 
(2.439) 
  constant 15.81 constant 10.63* 
 
(14.018) 
 
(3.846) 
Observation 32 
 
33 
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Figure A3.4. Stability test for the models 
 
Model 1: CUSUM 
 
Model 1: CUSUM SQUARE 
 
Model 2: CUSUM 
 
Model 2: CUSUM SQUARED 
 
Model 3: CUSUM 
 
Model 3: CUSUM SQUARED 
 
Model 4: CUSUM 
 
Model 4: CUSUM SQUARED 
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Table A4.4. Variable definition 
Variables Definition 
INCOME 
POVERTY 
Binary dummy variable taking the value of 1 if the 
household is income poor (lived below the poverty line of 
Nu. 1704.84) 
MPI POVERTY Binary dummy variable taking the value of 1 if household is 
multidimensional poor (households deprived in 33% or 
more of the MPI indicators)  
PERCEIVED 
POVERTY 
Ordinal variable measured of a scale of 1-4 (with 4 being 
very poor and 1 being no) to a question “do you believe that 
your household is poor?” 
HAPPINESS Ordinal variable measured on a scale of 1-5 (with 5 being 
very happy and 1 being very unhappy) to a question “In 
general, how happy you consider yourself to be?” 
HOUSEHOLD 
SIZE 
Number of people in the household.  
HOUSEHOLD 
HEAD 
NATIONALITY 
Binary dummy variable taking the value of 1 if the 
nationality of household head is a Bhutanese  
ROOMS Number of room household occupy, including bathroom, 
living rooms and rooms used for family enterprise but not 
counting toilets, kitchens and balconies 
DEPENDENTS Proportion of household members whose age are below 15 
years and above 65 years 
LITERACY Proportion of household members who can at least read or 
write in English, Dzongkha, Lhotsham or any other 
languages 
EDUCATION Proportion of household members whose qualification is 
above higher secondary school  
HOUSEHOLD 
HEAD LITERACY 
Binary dummy variable taking the value of 1 if the 
household head can read or write in English, Dzongkha, 
Lhotsham or any other languages 
HOUSEHOLD 
HEAD 
EDUCATION 
Binary dummy variable taking the value of 1 if the 
qualification of household head is above higher secondary 
school 
UNEMPLOYED Proportion of adult household members who are 
unemployed (A member who is above 15 years is 
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considered adult in BLSS, 2012) 
HOUSEHOLD 
HEAD 
UNEMPLOYED 
Binary dummy variable taking the value of 1 if the 
household head is unemployed 
MARRIED Proportion of household members who are married  
WIDOWED The proportion of household members who are 
widowed/widower  
HOUSEHOLD 
HEAD MARRIED 
Binary dummy variable taking the value of 1 if the 
household head is married 
HOUSEHOLD 
HEAD 
WIDOWED 
Binary dummy variable taking the value of 1 if the 
household head is widowed/widower 
MEMBER Binary dummy variable taking the value of 1 if the 
household is a member to a group of association (like the 
farmer group, spiritual association, trade or business group 
and etc) 
TRUST Ordinal variable measured on a scale of 1 – 5 (with 5 being 
agree strongly and 1 being disagree strongly) based on the 
question “Most people who live in this neighbourhood can 
be trusted?” 
TOGETHERNESS Ordinal variable measured on a scale of 1-5 (with 5 being 
very close and 1 being very distant) based on the question 
“How strong is the feeling of togetherness or closeness in 
the neighbourhood?” 
DEITY Binary dummy variable taking the value of 1 if the 
households worshipped any local deity 
OWNERSHIP Binary dummy variable taking the value of 1 if the 
household owned the dwelling where they resided 
SAVINGS Binary dummy variable taking the value of 1 If any member 
of household had savings/deposit account/current 
banking/debit/credit/ATM card/any other account 
DISTRICT 
DUMMIES 
Binary dummy variable taking the value of 1 corresponding 
to The place of respondents in relation to capital city 
Thimphu 
URBAN Binary dummy variable taking the value of 1 if the 
respondent is from urban area 
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Table A4.5. Summary Statistics 
 
Variable Obs Mean Std. Dev. Min Max 
INCOME POVERTY 8,847 0.068 0.252 0 1 
MPI POVERTY 8,847 0.095 0.293 0 1 
PERCEIVED POVERTY 8,847 2.115 0.640 1 4 
HAPPINESS 8,847 4.152 0.761 1 5 
HOUSEHOLD SIZE 8,847 4.449 1.997 1 17 
HOUSEHOLD HEAD NATIONALITY 8,847 0.982 0.132 0 1 
ROOMS 8,847 2.991 1.612 1 21 
DEPENDENTS 8,847 0.314 0.233 0 1 
LITERACY 8,847 0.597 0.297 0 1 
HOUSEHOLD HEAD LITERACY 8,847 0.579 0.494 0 1 
EDUCATION 8,847 0.070 0.190 0 1 
HOUSEHOLD HEAD EDUCATION 8,847 0.099 0.299 0 1 
UNEMPLOYED 8,847 0.017 0.079 0 1 
HOUSEHOLD HEAD UNEMPLOYED 8,847 0.007 0.082 0 1 
MARRIED 8,847 0.466 0.259 0 1 
HOUSEHOLD HEAD MARRIED 8,847 0.819 0.385 0 1 
WIDOWED 8,847 0.037 0.123 0 1 
HOUSEHOLD HEAD WIDOWED 8,847 0.071 0.257 0 1 
MEMBERSHIP 8,847 0.034 0.181 0 1 
TRUST 8,847 4.115 1.127 1 5 
TOGETHERNESS 8,847 3.445 1.119 1 5 
DEITY 8,847 0.694 0.461 0 1 
OWNERSHIP 8,847 0.493 0.500 0 1 
SAVINGS 8,847 0.600 0.490 0 1 
URBAN 8,847 0.511 0.500 0 1 
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Table A4.6. Estimated associations of independent variables with 
different measures of well-being 
Independent variables INCOME 
POVERTY 
MPI 
POVERTY 
PERCEIVED 
POVERTY HAPPINESS 
HOUSEHOLD SIZE 0.253*** -0.00123 -0.00917 0.0130* 
 (0.014) (0.012) (0.007) (0.007) 
HOUSEHOLD HEAD 
NATIONALITY 
-0.183 -0.192 -0.180* -0.0491 
(0.312) (0.241) (0.099) (0.087) 
DEPENDENTS 0.151 0.510*** 0.323*** -0.310*** 
 (0.129) (0.096) (0.059) (0.057) 
ROOMS -0.238*** -0.157*** -0.157*** 0.0694*** 
 (0.026) (0.018) (0.009) (0.009) 
LITERACY -0.612*** -1.186*** -0.308*** 0.159*** 
 (0.117) (0.103) (0.031) (0.029) 
EDUCATION -1.497** -1.224 -0.562*** 0.228*** 
 (0.675) (0.764) (0.047) (0.044) 
UNEMPLOYED 0.510 -1.194** 0.376*** -0.187 
 (0.397) (0.569) (0.130) (0.134) 
MARRIED -0.491*** -0.172 0.0136 0.0867** 
 (0.144) (0.115) (0.044) (0.042) 
WIDOWED -0.130 -0.210 0.0254 -0.0372 
 (0.234) (0.174) (0.066) (0.063) 
MEMBER -0.362*** 0.226** -0.0448 0.0497 
 (0.131) (0.095) (0.068) (0.072) 
TRUST -0.0464* 0.0304 -0.0270** 0.0766*** 
 (0.025) (0.023) (0.012) (0.012) 
TOGETHERNESS 0.00461 0.0132 0.0183 0.0637*** 
 (0.024) (0.021) (0.012) (0.012) 
DEITY -0.0558 0.0225 -0.00384 0.0726** 
 (0.070) (0.064) (0.033) (0.031) 
SAVINGS -0.524*** -0.325*** -0.406*** 0.224*** 
 (0.066) (0.054) (0.032) (0.030) 
OWNERSHIP 0.312*** 0.373*** 0.119*** -0.0172 
 (0.093) (0.075) (0.039) (0.038) 
URBAN -0.320*** -0.732*** -0.267*** -0.0571 
 (0.089) (0.088) (0.038) (0.039) 
OBSERVATION 8,847 8,847 8,847 8,847 
Note: The estimated association is without including various measures of well-
being as independent variables. The standard errors are in the parentheses. *, **, 
*** denotes statistical significance at 10 percent, 5 percent and 1 percent 
respectively. # For happiness and perceived poverty, the variables are based on 
household heads unlike the variables for income poverty and multidimensional 
poverty where it is based on household ratios. District dummies are not presented 
in the table. 
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Table A4.7. Estimated association of independent variables with 
different measures of well-being with district cluster effect 
Independent variables INCOME 
POVERTY 
MPI 
POVERTY 
PERCEIVED 
POVERTY HAPPINESS 
HOUSEHOLD SIZE 0.235*** 0.00296 -0.0123 0.0133* 
 (0.012) (0.011) (0.010) (0.008) 
HOUSEHOLD HEAD  
NATIONALITY 
-0.110 -0.133 -0.233*** 0.00719 
(0.180) (0.188) (0.076) (0.109) 
DEPENDENTS 0.158 0.479*** 0.318*** -0.291*** 
 (0.110) (0.078) (0.058) (0.065) 
ROOMS -0.252*** -0.166*** -0.169*** 0.0831*** 
 (0.027) (0.025) (0.018) (0.016) 
LITERACY -0.548*** -1.136*** -0.304*** 0.135*** 
 (0.092) (0.084) (0.044) (0.040) 
EDUCATION -1.385*** -1.221 -0.522*** 0.187*** 
 (0.493) (0.753) (0.053) (0.042) 
UNEMPLOYED 0.261 -1.279** 0.337*** -0.270 
 (0.347) (0.524) (0.113) (0.167) 
MARRIED -0.361*** -0.157 0.0377 0.0558 
 (0.138) (0.139) (0.050) (0.066) 
WIDOWED -0.0292 -0.157 0.00890 -0.0307 
 (0.237) (0.180) (0.070) (0.096) 
MEMBER -0.401** 0.256*** -0.0770 0.124 
 (0.161) (0.098) (0.083) (0.133) 
TRUST -0.0257 0.0293 -0.0385** 0.0963*** 
 (0.039) (0.024) (0.017) (0.021) 
TOGETHERNESS -0.0343 0.0260 0.0161 0.0587** 
 (0.039) (0.031) (0.021) (0.029) 
DEITY -0.0946 0.0132 0.0292 0.100* 
 (0.149) (0.089) (0.062) (0.061) 
SAVINGS -0.524*** -0.335*** -0.383*** 0.242*** 
 (0.049) (0.045) (0.040) (0.044) 
OWNERSHIP 0.463*** 0.431*** 0.129 -0.0350 
 (0.122) (0.113) (0.082) (0.065) 
URBAN -0.390* -0.713*** -0.336*** -0.0175 
 (0.204) (0.111) (0.059) (0.052) 
OBSERVATION 8,847 8,847 8,847 8,847 
Note: The estimated association is without including various measures of well-
being as independent variables. The standard errors are in the parentheses. *, **, 
*** denotes statistical significance at 10 percent, 5 percent and 1 percent 
respectively. # For happiness and perceived poverty, the variables are based on 
household heads unlike the variables for income poverty and multidimensional 
poverty where it is based on household ratios. District dummies are not presented 
in the table. 
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Table A4.8. Estimated association of independent variables with 
different measures of well-being with district cluster effect 
Independent variables INCOME 
POVERTY 
MPI 
POVERTY 
PERCEIVED 
POVERTY HAPPINESS 
INCOME POVERTY - 0.109* 0.234*** -0.184** 
  (0.060) (0.091) (0.087) 
MPI POVERTY 0.0619 - 0.185*** -0.149*** 
 (0.062)  (0.051) (0.052) 
PERCEIVED POVERTY 0.232*** 0.142*** - -0.480*** 
 (0.075) (0.039)  (0.039) 
HAPPINESS -0.0987* -0.108*** -0.390*** - 
 (0.053) (0.035) (0.041)  
HOUSEHOLD SIZE 0.245*** 0.00182 -0.0154 0.0161** 
 (0.012) (0.011) (0.010) (0.008) 
HOUSEHOLD HEAD NATIONALITY -0.0652 -0.114 -0.243*** -0.0506 
 (0.166) (0.187) (0.088) (0.116) 
DEPENDENTS 0.0989 0.431*** 0.220*** -0.211*** 
 (0.099) (0.077) (0.068) (0.068) 
ROOMS -0.222*** -0.142*** -0.145*** 0.0365** 
 (0.027) (0.026) (0.017) (0.014) 
LITERACY -0.474*** -1.093*** -0.268*** 0.0572 
 (0.114) (0.087) (0.042) (0.038) 
EDUCATION -1.318*** -1.167 -0.506*** 0.0878** 
 (0.510) (0.782) (0.050) (0.035) 
UNEMPLOYED 0.300 -1.323** 0.288** -0.213 
 (0.359) (0.534) (0.125) (0.175) 
MARRIED -0.266* -0.112 0.0642 0.0600 
 (0.152) (0.146) (0.048) (0.064) 
WIDOWED 0.00537 -0.148 0.00199 -0.0306 
 (0.243) (0.197) (0.064) (0.093) 
MEMBER -0.388** 0.282*** -0.0508 0.102 
 (0.162) (0.094) (0.079) (0.125) 
TRUST -0.00989 0.0446 -0.0151 0.0914*** 
 (0.041) (0.029) (0.021) (0.023) 
TOGETHERNESS -0.0328 0.0297 0.0316 0.0635** 
 (0.044) (0.030) (0.021) (0.027) 
DEITY -0.0981 0.0125 0.0549 0.112** 
 (0.156) (0.088) (0.058) (0.057) 
SAVINGS -0.464*** -0.279*** -0.305*** 0.136*** 
 (0.053) (0.040) (0.038) (0.040) 
OWNERSHIP 0.426*** 0.398*** 0.0944 0.0175 
 (0.128) (0.114) (0.077) (0.061) 
URBAN -0.367* -0.707*** -0.334*** -0.109 
 (0.210) (0.108) (0.067) (0.068) 
OBSERVATION 8,847 8,847 8,847 8,847 
Note: The estimated association is inclusive of various measures of well-being as 
independent variables. The standard errors are in the parentheses. *, **, *** denotes 
statistical significance at 10 percent, 5 percent and 1 percent respectively. # For happiness 
and perceived poverty, the variables are based on household heads unlike the variables for 
income poverty and multidimensional poverty where it is based on household ratios. 
District dummies are not presented in the table. 
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Table A4.9. Bivariate probit estimated association of independent 
variables with Income poverty 
Independent variables INCOME 
POVERTY 
Independent variables 
MPI POVERTY 
PERCEIVED POVERTY 0.303*** PERCEIVED POVERTY 0.168*** 
 (0.040)  (0.041) 
HAPPINESS -0.131*** HAPPINESS -0.119*** 
 (0.028)  (0.029) 
MPI POVERTY -1.425***   
 (0.069)   
HOUSEHOLD SIZE 0.185*** HOUSEHOLD SIZE 0.00289 
 (0.018)  (0.012) 
HOUSEHOLD HEAD  
NATIONALITY 
-0.212 HOUSEHOLD HEAD  
NATIONALITY 
-0.328 
(0.254) (0.208) 
DEPENDENTS 0.309*** DEPENDENTS 0.453*** 
 (0.101)  (0.093) 
ROOMS -0.211*** ROOMS -0.140*** 
 (0.021)  (0.018) 
LITERACY -1.007*** LITERACY -1.130*** 
 (0.104)  (0.103) 
EDUCATION -1.481** EDUCATION -1.057 
 (0.614)  (0.706) 
UNEMPLOYED -0.0902 UNEMPLOYED -1.235** 
 (0.396)  (0.514) 
MARRIED -0.283** MARRIED -0.121 
 (0.118)  (0.113) 
WIDOWED -0.109 WIDOWED -0.180 
 (0.188)  (0.177) 
MEMBER -0.0958 MEMBER 0.218** 
 (0.106)  (0.096) 
TRUST -0.00780 TRUST 0.0389* 
 (0.022)  (0.023) 
TOGETHERNESS 0.0151 TOGETHERNESS 0.0111 
 (0.020)  (0.022) 
DEITY -0.0308 DEITY 0.0388 
 (0.059)  (0.063) 
SAVINGS -0.445*** SAVINGS -0.270*** 
 (0.055)  (0.054) 
OWNERSHIP 0.368*** OWNERSHIP 0.360*** 
 (0.073)  (0.074) 
URBAN -0.600*** URBAN -0.791*** 
 (0.078)  (0.086) 
  ATHRHO_CONS 1.704*** 
   (0.344) 
Note: The bivariate probit model is estimated considering MPI poverty as endogenous variable. 
The standard errors are in the parentheses. *, **, *** denotes statistical significance at 10 percent, 5 
percent and 1 percent respectively. District dummies are not presented in the table. 
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Table A4.10. Bivariate probit estimated association of independent 
variables with MPI poverty 
Independent variables MPI POVERTY Independent variables INCOME POVERTY 
PERCEIVED POVERTY 0.136*** PERCEIVED POVERTY 0.309*** 
 (0.043)  (0.046) 
HAPPINESS -0.0922*** HAPPINESS -0.113*** 
 (0.030)  (0.034) 
INCOME POVERTY 0.598**   
 (0.287)   
HOUSEHOLD SIZE -0.0263 HOUSEHOLD SIZE 0.263*** 
 
(0.019) 
 
(0.014) 
HOUSEHOLD HEAD  
NATIONALITY 
-0.140 HOUSEHOLD HEAD  
NATIONALITY 
-0.158 
(0.239) (0.316) 
DEPENDENTS 0.455*** DEPENDENTS 0.116 
 (0.095)  (0.129) 
ROOMS -0.120*** ROOMS -0.208*** 
 (0.020)  (0.026) 
LITERACY -1.099*** LITERACY -0.580*** 
 (0.107)  (0.125) 
EDUCATION -1.147 EDUCATION -1.431** 
 (0.752)  (0.719) 
UNEMPLOYED -1.183** UNEMPLOYED 0.580 
 (0.547)  (0.399) 
MARRIED -0.0945 MARRIED -0.389*** 
 (0.112)  (0.148) 
WIDOWED -0.164 WIDOWED -0.126 
 (0.174)  (0.235) 
MEMBER 0.262*** MEMBER -0.364*** 
 (0.095)  (0.131) 
TRUST 0.0444** TRUST -0.0415 
 (0.022)  (0.026) 
TOGETHERNESS 0.0137 TOGETHERNESS 0.0167 
 (0.022)  (0.025) 
DEITY 0.0318 DEITY -0.0574 
 (0.062)  (0.071) 
SAVINGS -0.233*** SAVINGS -0.453*** 
 (0.057)  (0.069) 
OWNERSHIP 0.351*** OWNERSHIP 0.282*** 
 
(0.075) 
 
(0.094) 
URBAN -0.737*** URBAN -0.302*** 
 
(0.083) 
 
(0.089) 
  ATHRHO_CONS -0.303* 
  
 
(0.180) 
Note: The bivariate probit model is estimated considering Income poverty as endogenous variable. 
The standard errors are in the parentheses. *, **, *** denotes statistical significance at 10 percent, 5 
percent and 1 percent respectively. District dummies are not presented in the table. 
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Table A4.11. Bivariate ordered probit estimated association of independent 
variables with happiness 
Independent variables HAPPINESS Independent variables PERCEIVED 
POVERTY 
INCOME POVERTY -0.164*** INCOME POVERTY 0.327*** 
 (0.058)  (0.053) 
MPI POVERTY -0.148*** MPI POVERTY 0.269*** 
 (0.050)  (0.046) 
PERCEIVED POVERTY -0.558***   
 (0.139)   
HOUSEHOLD SIZE 0.0155** HOUSEHOLD SIZE -0.0187** 
 (0.007)  (0.007) 
HOUSEHOLD HEAD  
NATIONALITY 
-0.101 HOUSEHOLD HEAD  
NATIONALITY 
-0.179* 
(0.089) (0.100) 
DEPENDENTS -0.216*** DEPENDENTS 0.298*** 
 (0.061)  (0.059) 
ROOMS 0.0210 ROOMS -0.143*** 
 (0.013)  (0.009) 
HOUSEHOLD HEAD 
LITERACY 
0.0705** HOUSEHOLD HEAD  
LITERACY 
-0.292*** 
(0.036) (0.031) 
HOUSEHOLD HEAD  
EDUCATION 
0.101* HOUSEHOLD HEAD 
EDUCATION 
-0.572*** 
(0.057) (0.047) 
HOUSEHOLD HEAD  
UNEMPLOYED 
-0.107 HOUSEHOLD HEAD 
UNEMPLOYED 
0.385*** 
(0.140) (0.130) 
HOUSEHOLD HEAD 
MARRIED 
0.0865** HOUSEHOLD HEAD 
MARRIED 
0.0258 
(0.042) (0.044) 
HOUSEHOLD HEAD 
WIDOWED 
-0.0338 HOUSEHOLD HEAD 
WIDOWED 
0.0345 
(0.063) (0.066) 
MEMBER 0.0313 MEMBER -0.0375 
 (0.073)  (0.069) 
TRUST 0.0727*** TRUST -0.0269** 
 (0.013)  (0.012) 
TOGETHERNESS 0.0691*** TOGETHERNESS 0.0187 
 (0.012)  (0.012) 
DEITY 0.0730** DEITY -0.00320 
 (0.031)  (0.033) 
SAVINGS 0.100** SAVINGS -0.371*** 
 (0.040)  (0.032) 
OWNERSHIP 0.0358 OWNERSHIP 0.0871** 
 (0.039)  (0.039) 
URBAN -0.145*** URBAN -0.233*** 
 (0.042)  (0.038) 
  ATHRHO_CONS 0.0514 
   (0.090) 
Note: The bivariate probit model is estimated considering perceived poverty as endogenous 
variable. The standard errors are in the parentheses. *, **, *** denotes statistical significance at 10 
percent, 5 percent and 1 percent respectively. District dummies are not presented in the table. 
 176 
Table A4.12. Bivariate ordered probit estimated association of 
independent variables with perceived poverty 
Independent variables PERCEIVED 
POVERTY 
Independent variables HAPPINESS 
INCOME POVERTY 0.247*** INCOME POVERTY -0.255*** 
 (0.057)  (0.053) 
MPI POVERTY 0.190*** MPI POVERTY -0.228*** 
 (0.050)  (0.047) 
HAPPINESS -0.525***   
 (0.100)   
HOUSEHOLD SIZE -0.0115 HOUSEHOLD SIZE 0.0205*** 
 (0.008)  (0.007) 
HOUSEHOLD HEAD 
NATIONALITY 
-0.205** HOUSEHOLD HEAD  
NATIONALITY 
-0.0515 
(0.101) (0.087) 
DEPENDENTS 0.194*** DEPENDENTS -0.288*** 
 (0.063)  (0.057) 
ROOMS -0.130*** ROOMS 0.0581*** 
 (0.010)  (0.009) 
HOUSEHOLD HEAD  
LITERACY 
-0.253*** HOUSEHOLD HEAD  
LITERACY 
0.145*** 
(0.033) (0.030) 
HOUSEHOLD HEAD  
EDUCATION 
-0.517*** HOUSEHOLD HEAD  
EDUCATION 
0.236*** 
(0.051) (0.044) 
HOUSEHOLD HEAD  
UNEMPLOYED 
0.331** HOUSEHOLD HEAD  
UNEMPLOYED 
-0.190 
(0.140) (0.132) 
HOUSEHOLD HEAD  
MARRIED 
0.0542 HOUSEHOLD HEAD  
MARRIED 
0.0770* 
(0.044) (0.042) 
HOUSEHOLD HEAD  
WIDOWED 
0.0135 HOUSEHOLD HEAD  
WIDOWED 
-0.0453 
(0.066) (0.063) 
MEMBER -0.0332 MEMBER 0.0475 
 (0.070)  (0.072) 
TRUST -0.00273 TRUST 0.0768*** 
 (0.013)  (0.012) 
TOGETHERNESS 0.0398*** TOGETHERNESS 0.0638*** 
 (0.013)  (0.012) 
DEITY 0.0188 DEITY 0.0720** 
 (0.034)  (0.031) 
SAVINGS -0.315*** SAVINGS 0.195*** 
 (0.035)  (0.031) 
OWNERSHIP 0.0871** OWNERSHIP 0.00984 
 (0.039)  (0.038) 
URBAN -0.275*** URBAN -0.0867** 
 (0.040)  (0.039) 
  ATHRHO_CONS 0.105 
   (0.081) 
Note: The bivariate probit model is estimated considering happiness as endogenous variable. The 
standard errors are in the parentheses. *, **, *** denotes statistical significance at 10 percent, 5 
percent and 1 percent respectively. District dummies are not presented in the table. 
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Table A4.13. Cross tabulation between Income poverty and MPI 
indicators 
B1.1. INCOME POVERTY AND CHILD 
MORTALITY 
INCOME 
POVERTY CHILD MORTALITY 
 
0 1 TOTAL 
0 8,023 219 8,242 
 
(97.34) (2.66) (100) 
1 572 33 605 
 
(94.55) (5.45) (100) 
TOTAL 8,595 252 8,847 
 
(97.15) (2.85) (100) 
 
B1. 2. INCOME POVERTY AND FOOD 
SECURITY 
INCOME 
POVERTY FOOD SECURITY 
 
0 1 TOTAL 
0 8,080 162 8,242 
 
(98.03) (1.97) (100) 
1 560 45 605 
 
(92.56) (7.44) (100) 
TOTAL 8,640 207 8,847 
 
(97.66) (2.34) (100) 
 
B1.3. INCOME POVERTY AND SCHOOL 
ATTENDANCE 
INCOME 
POVERTY SCHOOL ATTENDANCE 
 
0 1 TOTAL 
0 8,094 148 8,242 
 
(98.2) (1.8) (100) 
1 544 61 605 
 
(89.92) (10.08) (100) 
TOTAL 8,638 209 8,847 
 
(97.64) (2.36) (100) 
 
B1.4. INCOME POVERTY AND 
SCHOOLING 
INCOME 
POVERTY SCHOOLING 
 
0 1 TOTAL 
0 7,680 562 8,242 
 
(93.18) (6.82) (100) 
1 487 118 605 
 
(80.5) (19.5) (100) 
TOTAL 8,167 680 8,847 
 
(92.31) (7.69) (100) 
 
B1.5. INCOME POVERTY AND 
COOKING FUEL 
INCOME 
POVERTY COOKING FUEL 
 
0 1 TOTAL 
0 7,734 508 8,242 
 
(93.84) (6.16) (100) 
1 461 144 605 
 
(76.2) (23.8) (100) 
TOTAL 8,195 652 8,847 
 
(92.63) (7.37) (100) 
 
B1.6. INCOME POVERTY AND 
SANITATION 
INCOME 
POVERTY SANITATION 
 
0 1 TOTAL 
0 7,866 376 8,242 
 
(95.44) (4.56) (100) 
1 514 91 605 
 
(84.96) (15.04) (100) 
TOTAL 8,380 467 8,847 
 
(94.72) (5.28) (100) 
 
B1.7. INCOME POVERTY AND 
ELECTRICITY 
INCOME 
POVERTY ELECTRICITY 
 
0 1 TOTAL 
0 8,013 229 8,242 
 
(97.22) (2.78) (100) 
1 530 75 605 
 
(87.6) (12.4) (100) 
TOTAL 8,543 304 8,847 
 
(96.56) (3.44) (100) 
 
B1.8. INCOME POVERTY AND  
WATER 
INCOME 
POVERTY WATER 
 
0 1 TOTAL 
0 8,167 75 8,242 
 
(99.09) (0.91) (100) 
1 585 20 605 
 
(96.69) (3.31) (100) 
TOTAL 8,752 95 8,847 
 
(98.93) (1.07) (100) 
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B1.9. INCOME POVERTY AND ROAD 
ACCESS 
INCOME 
POVERTY ROAD ACCESS 
 
0 1 TOTAL 
0 7,966 276 8,242 
 
(96.65) (3.35) (100) 
1 537 68 605 
 
(88.76) (11.24) (100) 
TOTAL 8,503 344 8,847 
 
(96.11) (3.89) (100) 
 
B1.10. INCOME POVERTY AND 
HOUSING 
INCOME 
POVERTY HOUSING 
 
0 1 TOTAL 
0 8,091 151 8,242 
 
(98.17) (1.83) (100) 
1 559 46 605 
 
(92.4) (7.6) (100) 
TOTAL 8,650 197 8,847 
 
(97.77) (2.23) (100) 
 
B1.11. INCOME POVERTY AND 
 ASSETS 
INCOME 
POVERTY ASSETS 
 
0 1 TOTAL 
0 8,061 181 8,242 
 
(97.8) (2.2) (100) 
1 531 74 605 
 
(87.77) (12.23) (100) 
TOTAL 8,592 255 8,847 
 
(97.12) (2.88) (100) 
 
B1.12. INCOME POVERTY AND  
LAND 
INCOME 
POVERTY LAND 
 
0 1 TOTAL 
0 8,054 188 8,242 
 
(97.72) (2.28) (100) 
1 565 40 605 
 
(93.39) (6.61) (100) 
TOTAL 8,619 228 8,847 
 
(97.42) (2.58) (100) 
 
B1.13. INCOME POVERTY AND 
LIVESTOCK 
INCOME 
POVERTY LIVESTOCK 
 
0 1 TOTAL 
0 8,062 180 8,242 
 
(97.82) (2.18) (100) 
1 568 37 605 
 
(93.88) (6.12) (100) 
TOTAL 8,630 217 8,847 
 
(97.55) (2.45) (100) 
 
 
Note: Figures in the parenthesis are row percentages. In the row, 0 and 1 indicates 
non-income poor and income poor respectively. In the column, 0 and 1 indicates 
not deprived and deprived in those indicators respectively.  
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Table A5.9. Inequality Indexes 
Districts GINI THEIL’S ATKINSON 2007 2012 2007 2012 2007 2012 
Central Region 
Bumthang 0.33 0.35 0.23 0.23 0.27 0.30 
Dagana 0.30 0.27 0.15 0.12 0.26 0.21 
Sarpang 0.29 0.26 0.15 0.11 0.23 0.19 
Trongsa 0.38 0.37 0.29 0.24 0.35 0.33 
Tsirang 0.33 0.29 0.23 0.15 0.27 0.23 
Zhemgang 0.36 0.29 0.29 0.15 0.29 0.23 
Western Region 
Chhukha 0.34 0.36 0.20 0.23 0.29 0.31 
Gasa 0.29 0.49 0.14 0.47 0.22 0.46 
Haa 0.27 0.29 0.12 0.14 0.22 0.23 
Paro 0.29 0.36 0.14 0.29 0.24 0.31 
Punakha 0.347 0.348 0.22 0.21 0.30 0.32 
Samtse 0.32 0.30 0.18 0.18 0.26 0.24 
Thimphu 0.31 0.33 0.16 0.19 0.27 0.29 
Wangdue 0.34 0.28 0.22 0.14 0.28 0.24 
Eastern Region 
Lhuntse 0.30 0.37 0.17 0.22 0.24 0.34 
Monggar 0.29 0.33 0.16 0.20 0.22 0.28 
Pemagatshel 0.29 0.24 0.15 0.10 0.22 0.17 
Samdrupjongkhar 0.30 0.42 0.16 0.32 0.25 0.40 
Trashigang 0.28 0.34 0.14 0.20 0.21 0.30 
Trashiyangtse 0.26 0.34 0.11 0.22 0.19 0.28 
National (Rural) 0.34 0.38 0.21 0.28 0.30 0.34 
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Appendix 2: Principal Component Analysis	
PCA is a method used to reduce the number of features used to represent 
data. The benefits of this dimensionality reduction include providing a simpler 
representation of the data. As explained by Blei (2008, April 24) in a lecture series, 
PCA can be written as:  
Given the data points 𝑥!, 𝑥!,… , 𝑥! 𝜖 𝑅!. We define the reconstruction of data 
in 𝑅! to 𝑅! as: 
𝑓 𝜆 =  𝜇 +  𝑣!𝜆                           (1) 
In this rank 𝑞 model, the mean is 𝜇 𝜖 𝑅! and 𝑣! is a 𝑝 × 𝑞 matrix with 𝑞 orthogonal 
unit vectors. Finally, 𝜆 𝜖 𝑅! is the low-dimensional data points we are projecting. 
Creating a good low-dimensional representation of the data requires that we 
carefully choose𝜇, 𝑣! ,𝑎𝑛𝑑 𝜆 . One way we can do this is by minimizing the 
reconstruction error given by: 
!"#!,!!…!,!! ∥ 𝑥! − 𝜇 − 𝑣!𝜆! ∥!!!!                                               (2) 
In equation 2, 𝜇 is the intercept. Next, 𝜆!…𝑁 is the 𝑅! coordinate of 𝑥. We define 
the 𝑅! using 𝑣! and 𝜇. Last, the quantity inside the sum is the distance between the 
original data and the low-dimensional representation reconstruction. In the next 
step we maximize the variance with the objective function: 
!"#!! ∥ 𝑥! − 𝑣!𝑣!!𝑥! ∥!!!!!              (3) 
From equation 2, fitting a PCA (equation 3) is the same as minimizing the 
reconstruction error. The optimal intercept is the sample mean 𝜇∗ =  𝑥. Without 
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loss of generality, assume 𝜇∗ =  0  and 𝑥 = 𝑥 − 𝜇∗ . The projection 𝑣!  on 𝑥!  is 𝜆! = 𝑣!!𝑥!. Now we find the principal component 𝑣!.  
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Appendix 3: Bivariate Models 
Bivariate Probit model. 
As provided in Greene (2012, p. 745 & 792), we can examine a case in which 
there is an endogenous variable in a binary choice (probit) model. The model is: 𝑊𝐵∗ =  𝑋!!𝛽! + 𝜀!              (1) 
Where 𝑊∗ = 1 if 𝑊𝐵∗ > 0, 0 otherwise, 𝑦∗ =  𝑋!!𝛽! + 𝛾𝑊𝐵∗ + 𝜀!               (2) 
where 𝑦 = 1  if 𝑦∗ > 0, 0 otherwise. 𝜀!𝜀!|𝑋!,𝑋! ∼ 𝑁 00 , 1 𝑝𝑝 1                                            (3) 
This model is a recursive, simultaneous-equation model. Surprisingly, the 
endogenous nature of one of the variables on the right-hand side of the second 
equation can be ignored in formulating the log-likelihood. The reason being, the 
term that enters the log-likelihood is 𝑃 𝑦 = 1,𝑊𝐵 = 1 =  𝑃 𝑦 = 1 𝑊𝐵 = 1 𝑃(𝑊𝐵 = 1). Given the model as stated, the 
marginal probability for 𝑊𝐵 is just 𝜙(𝑋!!𝛽!), whereas the conditional probability is 𝜙!(… )/𝜙(𝑋!!𝛽!). The product returns the bivariate normal probability. The other 
three terms in the log-likelihood are derived similarly, which produces:  𝑃 𝑦 = 1,𝑊𝐵 = 1 =  𝜙(𝑋!!𝛽! + 𝛾,𝑋!!𝛽!,𝑝),                           (4) 𝑃 𝑦 = 1,𝑊𝐵 = 1 =  𝜙(𝑋!!𝛽! + 𝑋!!𝛽!,− 𝑝),                            (5) 𝑃 𝑦 = 1,𝑊𝐵 = 1 =  𝜙[−(𝑋!!𝛽! + 𝛾),𝑋!!𝛽!,−𝑝),                   (6) 𝑃 𝑦 = 1,𝑊𝐵 = 1 =  𝜙(−𝑋!!𝛽!,− 𝑋!!𝛽!,𝑝),                             (7) 
These terms can be obtained just by carrying 𝑊𝐵 in the second equation with no 
special attention to its endogenous nature. We can ignore the simultaneity in this 
model and we cannot in the linear regression models because, in this instance, we 
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are maximizing the log-likelihood, whereas in the linear regression case, we are 
manipulating certain sample moments that do not converge to the necessary 
population parameters in the presence of simultaneity. 
Bivariate ordered probit model. 
As explained in Sajaia (2006), similar to the univariate ordered probit model, 
bivariate ordered probit model could also be derived from the latent variable 
model. Assume that two latent variables 𝑊𝐵!∗ and 𝑊𝐵!∗ are determined by: 𝑊𝐵!!∗ =  𝑋!!! 𝛽! + 𝜀!!                          (1) 𝑊𝐵!!∗ =  𝑋!!! 𝛽! + 𝛾𝑊𝐵!!∗ + 𝜀!!                                   (2) 
where 𝛽! and 𝛽! are vectors of unknown parameters, 𝛾 is an unknown scalar, 𝜀! 
and 𝜀! are the error terms, and subscript 𝑖 denotes an individual observation. The 
explanatory variables in the model specify the conditions of exogeneity such the 𝐸 𝑋!!𝜀!! =  0 and 𝐸 𝑋!!𝜀!! =  0. 
 We observe two categorical variables 𝑊!∗ and 𝑊!∗ such that 
WB!" =
1       if              WB!"∗ ≤ C!!2       if C!! < WB!"∗ ≤ C!"...J      if          C!"!! < WB!"∗
              WB!" =
1       if              WB!"∗ ≤ C!"2       if C!! < WB!"∗ ≤ C!!...K      if          C!"!! < WB!"∗
         (3) 
The unknown cutoffs satisfy the condition that 𝑐!! <  𝑐!"  < ⋯ <  𝑐!!!! 𝑎𝑛𝑑  𝑐!"  < 𝑐!!  < ⋯  < 𝑐!!!!. We define 𝑐!" =  𝑐!" =  −∞ 𝑎𝑛𝑑 𝑐!! =  𝑐!! =  ∞ in order to avoid 
handling the boundary cases separately. 
The probability that 𝑊𝐵!∗ = 𝑗 and 𝑊𝐵!∗ = 𝑘 is: Pr 𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘 = Pr 𝑐!!!! <𝑊𝐵!!∗ ≤ 𝑐!! , 𝑐!!!! <𝑊𝐵!!∗ ≤ 𝑐!!  
     = Pr (𝑊𝐵!!∗ ≤ 𝑐!! ,𝑊𝐵!!∗ ≤ 𝑐!!) 
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− Pr (𝑊𝐵!!∗ ≤ 𝑐!!!!,𝑊𝐵!!∗ ≤ 𝑐!!) − Pr (𝑊𝐵!!∗ ≤ 𝑐!! ,𝑊𝐵!!∗ ≤ 𝑐!!!!) 
+ Pr (𝑊𝐵!!∗ ≤ 𝑐!!!!,𝑊𝐵!!∗ ≤ 𝑐!!!!)           (4) 
if 𝜀!! 𝑎𝑛𝑑 𝜀!! are distributed as bivariate standard normal with correlation 𝑝 the 
individual contribution to the likelihood function could be expressed as: Pr 𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘 = ϕ! 𝑐!! − 𝑋!!∗ 𝛽!, (𝑐!! − 𝛾𝑋!!∗ 𝛽! − 𝑋!!! 𝛽! 𝜁,𝑝) 
    − ϕ! 𝑐!! − 𝑋!!∗ 𝛽!, (𝑐!! − 𝛾𝑋!!∗ 𝛽! − 𝑋!!! 𝛽! 𝜁,𝑝)  
    − ϕ! 𝑐!! − 𝑋!!∗ 𝛽!, (𝑐!!!! − 𝛾𝑋!!∗ 𝛽! − 𝑋!!! 𝛽! 𝜁,𝑝) 
    + ϕ! 𝑐!!!! − 𝑋!!∗ 𝛽!, (𝑐!!!! − 𝛾𝑋!!∗ 𝛽! − 𝑋!!! 𝛽! 𝜁,𝑝)        (5) 
where ϕ! is the bivariate standard normal cumulative distribution function, 𝜁 = !!!!!"!!! and 𝑝 = (𝜁 + 𝑝). We refer to this specification as simultaneous bivariate 
ordered probit model. If 𝛾 = 0 the model simplifies in such a way that 𝜁 = 1 and 𝑝 = 𝑝. This is a seemingly unrelated specification. 
The logarithmic likelihood of an observation 𝑖 is then 𝑙𝑛𝐿! = 𝐼 𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘 lnPr (𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘)!!!!!!!!            (6) 
Under assumptions that observations are independent we can sum the above 
equation across observations to get the log likelihood for the entire sample size N: 𝑙𝑛ℒ = 𝐼 𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘 lnPr (𝑊𝐵!! = 𝑗,𝑊𝐵!! = 𝑘)!!!!!!!!!!!!            (7) 
In order to identify, the parameter in the system of equation (1)-(3) are identified 
only by imposing an exclusion restriction on vectors 𝑋! and 𝑋! which means at 
least one element of 𝑋!  should not be present in 𝑋! . We cannot use the 
nonlinearity as a source of identification because in the case of exclusion 
restriction failure, i.e. if 𝑋! = 𝑋!, the linear system (1-2) becomes: 𝑊𝐵!!∗ =  𝑋!!! 𝛽! + 𝜀!!                        (8) 
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𝑊𝐵!!∗ =  𝑋!!! (𝛽! + 𝛾𝛽!)+ 𝜀!! + 𝛾𝜀!!                       (9) 
The system 8 is unidentified. If we can find some variables that are believed to be 
correlated with 𝑊𝐵!∗  but are independent of the 𝜀! , these variables could be 
included in 𝑋! to obtain the consistent estimates of 𝛾,𝛽!,𝑎𝑛𝑑 𝑝. 
 
 
 
